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U 4 NTA fu detring Sctionum Conicarum preflantia, nil 051 of 
hic diſſerere, cum ſatis fit eruditis notum quam late pateat uſus ejus, 


4 non ſolum in Aftronomia & Philoſophia N, aturali, ſed etiam in artibus qui- 


 buſdam practicis. Non mirum igitur quod Mathematici tam Veleres quan ; 
recentiores in ea colenda operam impenderint. 


Inter Veteres, qui hanc partem Matheſeos excoluere, lunge eminet Atollonius, 


qui, propter rerum inventarum præſtantiam, & accuratam demonſtrandi 
rationem, apud omnes Magni Geometræ nomen adeptus efl. Tamen 
Unicorum doctrinam, ab eo traditam, aſperam & nimis difficilem eſſe, 
eamque difficultatem neque Mydorgium neque alios ſuſtuliſſe, teſtatur : 
Clarifſmus Wallifus. Hanc etiam doctrinam ii, qui deinceps cam 
ne, non ſatis dilucide tradidiſſe videntur. Cujus rei fi cauſas 


 xquiramus, inveniemus quod ii qui, nulla Cont ratione habitd, Sectiones 
 Conicas per earum deſcriptiones in plano defintunt, omnes ipſarum aſfec- 


tiones deducere conati ſunt, ex fingulis affectionibus in unaquaque Sectione, 


Que ab affectiomibus principalibus & quaſi eſſentialibus longe diſtant, & tis 
Pr orſuus ſunt di uh imiles in bis methodis igitur Plurimas propoſitiones operoſe 


a . 7 demonfirare 
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i F R r ATTY 
demonſtrare neceſſe et, priuſquam ad affectiones præcipuas & generales 
devenire licet. Veteres equidem Scriptores, quique eorum veſtigiis inſiſtunt, 


Sectionum Conicarum affectiones ex natura Cont derivaudas eſſe recte Judicave- 


runt; eorum tamen methodi mperfecte & nimis prolixe videntur; quia ſciz. 
Sectionum affectiones demonſtrare aggreſſi ſunt, priuſquam naturam & affec= 
tiones ipſius Cont ſatis inſpemerant; unde fit ut magnd opera quaſdam affec- 
tiones de fi ngults Sectionibus demonſtrant que ipſi Cono competunt, de quo 


facile 2 generaliter demonfirari Pune — ad rpſas Vectiones null 


negotio transferrt. 


Nec quidem hec temere dixiſſe > widebor i tis, qui diverſas akin method)s 


cum ea, qua in tractatu ſequents utor, comperauerint. ali aulem villa fit, 


Paucis Jam expediam.. 


In Elementis Geometriæ affectiones duarum Sectionum . ſei 12. 


7 vianguli & Circuli, ex ipſarum in Plano deſcriptionibus facillime eliciuntur. 
Quontan vero tres reliquas Sectiones, de quibus tractare ſtatuimus, ne- 
ſuaquam in plano ita deſcribere licet, ut earum affectiones ex ipfis aeforip- 
' tonibus Facile deducantur; propgſitum eft, harum Figurarum aefinitiones 
_ weteres relinere, & naturam  Superficierum Conicarum ita. explicare ut 
fimul ac be Figure deſiniuntur, Per inlerſectiones planorum cum iftis ſuper- 
 ficiebus, flatim pateat quenam hi int earum affectiones principales, ex quibus 
cater? Facilius deinceps eliciantur. In hunc finem tgitur, priuſquam be 
Sectiones defintuntur, traduntur quadam affectiones Superficierum Cnicarum, 


utin Propp. 11 „12, 13, 14. hb. 1. que in ſe continent fere omnes affections 


principales harum Sectionum ; & deinde quoniam, ex ipſarum d efinition Bus, 


conſlat eas eſſe Curvas quarum omnia puncta in Cuperficie Conica collocantur, 
_manifeſtum oh, omnem  lineam rectam, bis Sectionibus alipus modo oc- 


currentem, eodem modo S1 in am Punctts Superficies Comte rcurfuran ; „ 
ommtes 
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P.5R1 A FF. N10 in 
omnes rautur affectiones, quas prius dimonſtratum eſt convenire rectis 
lineis Superficiei Conice occurrentibus, ad rectas que his Sectionibus occurrunt 
nullb nrgotio transferri poſſint ; atque ita harum Sectionum affectiones princi- 
pales & maxime generales (ex quibus alias facilius deduci poſſe æquum eſt 
| ſperare) ceteris tanquam fundamentum ſubſternuntur.” 
| Ex bac methodo multa oriuntur commoda. Hinc enim 2 ut 
"ie que tribus Sectiombus conventunt de ns ſemper conjunctim 
demonſtrare liceat. Tum eliciendo proprietates particulares ex generalibus, 
 demonſtrationes breviores fiunt. Præterea tolhitur neceſſitas utendi Lemmati- 
Bus aut its propyſuttonibus que aliis demonſtrandis ſolummodo inſerviunt, 
& quibus opera hujuſmodi nimis abundant, itaque iſtæ tantum pro- 
Doſitiones demonſtrantur quæ vel aliquem uſum in aliis ſcientis prœſtare 
paint, vel que viſe ſunt in ſe continere aliquid ſpeculatione dignum, 
Deinde ipſas propofitiones ita diſponere licet, ut omnes Sectionum affectiones 
 ejuſdem generis, ſive quæ eodem: pertinent, ſimul demonſirentur. Hinc 
denique patebit cauſa, quare be Curve in quibuſe dam affectionibus lunge 


* diverſe, in aliis penitus conveniunt. 
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Theorematum demonſtrationes & Problematim urine ſunt plerumque 
novæ; ut nova methodus, novuſque propofitionum ordo, omnino exigunt. 
Et, ut demonſtrationes fiant more Veterum quam accuratiſime, quantitates 
|  evaneſcentes punetaque in infinitum abeuntia, que a quibuſdam 
NE Scriptoribus in dmonfiratioibu aliquands adbibentur, aullum apud nos : 
locum habent. 

-". _*_ huncte Tractatum  componendum . in operibus aliorum mibi 
 wiſum eſt utile, & ad Elementarem hujuſmod! inſtitutionem proprie ſpectare, 
inſerui; & inſuper propgſitiones quaſdam attuli a nemine quantum ſcio antehac 
8 Fraditas ; : inter 1 numerare licet eas, de Superficiebus Contcis, ſupra me- 
a 2 | moratas, 
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moratas, ut & Prop. 54. lib. 1. Propp. 29, 36, 37. lib. 2. Propp. 3,6. 
Ib. 3. Propp. 6, 9, 11, 12, 13. hb. 4. Prop. 14. lib. 5. multa quoque 
corollaria nova paſſim obſervabit Lector eruditus, 
Poſt aliquas propoſitiones citantur quædam propofe tiones ex Clari . A 
Newtoni Nat. Phil. Prin. Math. quibus ſcix. fuſius explicandis propo- | 
Ationes noſtræ inſervire paint. Nam ut ad ejus Pbilgſopliam (que 
dectrind Sectionum Conicarum tanquam fundamento nititur ) facilior effet 
adio, præcipuum futt bujuſce Tra ractatus props ſtum. 
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ARGUMENTA LIBRORUM, 
EY BER PRIMUS. 


1 novem primis propef tioni hr tractatur de affecti onibus 2 

perficierum conicarum que ab aliis antehac traditæ ſunt. 
Deinds traduntur aliæ guædam affectiones ſuperficterum, que 
| ſunt etiam affectiones precipue © generales ſectiomum conicarum, 
ut ex ipſarum definitionibus poſtea demonſtratur. Inventuntur | 
Centra Ellipſeos & Hyperbolarum © exponuntur pro prietates que 
U. diametris ſectionum i in genere conveniunt. Agitur el etiam 
de propa tione quadratorum rectarum. ue Curvi cui vis diametro ſecti- 
onis ordinatim applicantur. Deinde generationes & affectiones 
 linearum, que dicuntur 2 ahmptati, dilucide e 
cantur, & exponitur. natura H 77 
Hoc li bro agitur de Propertione cee & rectangular 
_ que. continentur ſe egmentis. rectarum ſibi mutuo occurrentium, & 
2 ones coni cas 2 um vel ee ; & traduntur ſuper 


* 


4 j Oy rectis gue a punctis in | GMs one latin | 
ad trapezis inſert 717% latera, & cum iis datos angules Com- 


prebenaunt; & oftenditur duas ſectiones conicas ſibi invicem 
non occurrere in punctis pluribus quam quatuor. 


L1bkR 


[vil 


LIBER.SECUNDUS. 


P ARA METRI diametrorum ſectionum definiuntur & 

oftenditur qu! 'bus rectangulis equantur quadrata ex rectis que 
diametro ſectionis ordinatim applicantur. Inveniuntur axes Sec- 
tionum; & axes Ellipſeos & Hyperbolæ cum aliis diametris com- 


farantur. Definiuntur foci & directrices ſectionum; deinde 
agitur de ratione quam in omni ſectione recta a puncto fſectionis 
ad focum ducta, * ad Perpendi cularem ab eodem puncto ductam 


ad directricem, & oftenditur in Parabola hanc eſſe rationem 
equalitatis ; oſtenditur vero rectam, a puncto Hyperbole ad focum 


ductam equalem eſſe recte, ad directricem duct @, aſymptoto pa- 
rallelſe. Probatur in Elligff ſummam, & in Hyperbola dif- 
Jerentiam, rectarum, que a puncto ſectionis ad focos ducuntur, 


quem efſe axi tranſverſo. Oſtenditur quod recta Parabolam 
contingens &qualbs angulos comprebendit cum recta a contactu 


ad focum ducta & ber pendiculari ad directricem; & quod recta 
Elliphm aut Hyperbolam contingens equales Wa comprehendit 
cum rectis a contactut' ad focus ductis. Tractatur deinde de 


variis rectis per focos fſecti onum tranſeuntibus & de rectangulis 


- contents 1 Harun ſegmentis. Traduntur methodi deſeribendi ſer- 


tiones conicas in plano ope infirumentorum. Ad finem Pujuſce 


libri ftenaitur, quod fi ſectis fit in ſuperficie cont recti, in- 
veniri poteſt circuli circumferentia in eadem ſuperficte itu 22 


ut latus coni inter ipſum && quodvis in ſectione punctum in- 
terceptum, equale fit rectæ ab eodem puncto ad focum ſectionis 


ductæ; & quod interſectio plan ius circuli cum plano ſectionis 


crit tis dIrecITIN, 
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LIBER T EARAT IU B. 


7 N hoc libro agitur de ratione quam habent inter ſe para- 
I metri diametrorum Parabole ; & traduntun quædam affec- 
= tines Parabole que aliarum ſectionum affectionibus minus affine 
= vwideantur. Agitur etiam de Ryadratura Parabole & de fa 2 
mentis Parabulicis inter . comfiaratts. 


LIBER QUARTUS. 


D E er ee circa 3 con, 1 Elli 72 
; aut Hyperbolæ deſcriptis ; & in hoc libro agitur etiam de 
quali tate aliorum parallelogrammorum que Elli Hli aut Hyperbol: ay 
 inſcribuntur vel circumſcribuntur. Oſtenditur ſummam qua- 
dratorum ex duabus diametris conjugatis Ellipſcos æqualem eſſe 
ſummæ quadratorum ex axibus ; & in Hyperbola oftenditur dif- 
ferentiam quadratorum ex duabus diametris conjugatis aqualem 
_ eſſe differentie  quadratorum ex axibus. Agitur de diametris 
conjugatis Ellipſeos inter ſe equalibus. Traditur nova methodus 
inveniendi diametros conjugatas Ellipſeos & Hyperbole quæ datos 
angulos comprebendant, & inveniendi inter ſectionem rectæ poſſtione 
| date cum Ellipſi aut Hyperbola. Tractatur de ſectoribus & 
trapez1 is Hyperbolicis, ca SO” cum circulo circa 
axem ejus de efcripto. 
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RACTATUR de affectionibus ſectionum conicarum ſimilium; 

＋ E ade rectis que a ſectionibus harmonice ſecantur. Oſten- 

| Au- quod due rectæ ſectionem vel oppofitas ſectiones contingentes 
concurrent ad rectam poſitione datam, cum recta ipſarum contactus 
jungens tranſeat per punctum datum; & traduntur quædam aliæ 
affects ones que omnibus ſectionibus conventunt. Agitur de ſec- 
tionibus que ſe invicem cont! 'ngunt aut ſeeant, & de circulis ſec- 
liones contingentibus. De maximis & minimis rectis que, a punctis 
Y in axe datis, duci poſſunt ad ſectionem. De circulis qui eandem 
|; 5 curvaturam cum ſectionibus habent. De ſectionibus deſcribendis 
mm | que per puncta data franſeant & rectas Pofitione datas cantin- | 
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Cont emuſgue Sections. 
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4 1 litum, utrinque 4 
e manente puncto A, der totam circu ee cir- „ 
cumagatur; Binæ Su rficies gus motu genitæ appellantur ſigil a. IS 
tim Superficies Cmicæ: conjundtim vero, Superficies oppofite. © . 
II. Solidum ſaperfieie conicà & circulo BDE conten 
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rens, Srans dicitur. 


& verticem ducta, tota eſt in eadem ſuperficie; productaque ultra s 
verticem eſt in ſuperficie oppoſita. 


dicitur Sectio W 


| Planuiis Jedes tranſiens per VeErticers tt ſcans: peri- 


5 & cnanGiag prac.) in ſuperficie coni, & ultra verticem Pre 
ſuperficie oppoſita: hoc eſt, planum ſecat ſuperficies oppolitas in hiſce 


planum ſecare nequit ſuperficies oppoſitas in tribus rectis: ergo. 
planum ſecat * men in dad re 51400 5 


2 Sec Tionum Conicarum Lib. I. 


* Recta AC, 1 0 utrinque in+. 
fnite oducta, Avis dieitur. 5 70 

VII. Si axis ad baſim reſins Trans, "Cons reftus JIE 

VIII. Si vero inclinatus fuerit, Conus Scalenus dicitur. 

IN. Recta ſuperficiei conicæ in uno puncto occurrens & utrin- 
que producta cadens extra ſuperficiem, Cnet dicitur ; Recta 
vero ſuperficiei vel ſuperficiebus W 88 in duobus punctis occur- 
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X. Communis plani alicujus cum fuperficie oodica interſeQtio, : 


- PROPOSITIO_ * 
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—Pheriambaſis, abt ales raid. 

& in iſtis tantum. N | 
| FAM, $4 punetis, in quibus ala occurrit werbe 8 
baſis, ducantur ad verticem duæ rect; erunt in plano ſecanti 
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duabus rectis ; Porro, cum interſectio hujuſce plani cum plano 
baſis ſecare nequit peripheriam baſis in tribus punetis, patet quod 
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cum ſuperficie conica & bail erit triangulum. 
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OD ons PRO P. 1 Ant 1-1 
Recta Line E Lonpungenx bina quecunque dn E. 'D, 

in ſuperficie conica, modo non ſint in eadem recta per ver- 
ticem tranſeünte, tota cadit intra ſuperficiem, producta 
vero utrinque extra eandem, & neutri fuperficierum am- 
plius occhinrit. Contra, recta ED conjungens puncta, E, D, 
in oppoſitis ſuperficiebus modo non ſint in eadem recta per 
verticem tranſeunte, cadit extra utramque ſuperficiem, & 
| bttingt 9 2 9 10 intra utramque val” e ray carum 
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In prioro vet caſu planum anguli DAE, | & Find re recta DE, 


| eſt find wes ramets "ideoque Leech amd extra 
f eadit. ER a 
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as © N 


- In poſteriore 8 puren engl; DAE & proinde recta DE eft | 


extra utramque ſuperficiem eee 3 '& 1er DE. utrinque ; 

ptodueta cadet intra'ſiiperficies oppbſitas. 1213 * 
Si puncta D, E, ſint in eadem recta per verticem rranſeunte; : recta | 
71 a 15 Cor. A al 9 erit fota in nee conicis. 
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PROP. II. 


at in puncto p. & 


Fic; 2; 


Fic. 3. 


7 A M. per puncta E, & D. Ages coni 1 latcitibus AEC, & 
IN zB, planum per has rectas tranſiens non occurrit ſuper- 
fieiel wel ſuperficiebus oppoſitis niſi in rectis 2 ADB, unde 
Revng DE non oecurrit ipſig. niſi in punctis D, E. 


FIG. 4+ — 5 


a coni vertice & ducatur ad contactum recta AD ; planum 9 


ADE per utramque rectam Pproductum ſuperficiei conicæ 
ſolummodo in recta AD dea bi 10di vero oc- 


eee, Contactus dicitur. 3 
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1 AM recta AD tum Hiperficia F-0 , und plans ADE com- 

9 munis eſt, cum vero prater D quodvis aliud punctum in 
|: paſi peripheria, puta F, fit extra rectam DE, erit etiam præter 

f DA quævis alia recta F A, in ſuperficie 98900 extra era planum Al DE, | 

| | unde liquet propoſitum. RT ok 8 

50 97 edel BE 171] 5917 90 1719 DEG 3225 8 i. 1 nd 

| Cox. 1. Hine & er def. 1 Icuet plandm ADE productum 

j ſuperficiem oppoſitam in AD producta contingere. 

0 Con. 2. Hinc etiam patet methodus ducendi planum. quod 
1 ſaperſiciem.qopicam) in data recta AD;contingat z nempę ductq in 
ji plano baſis rectà DE ejus peripheriam in D 5 tE, actoque 
Uh | Pi: AD, DE plano ADE, hoc ſuperficiem in recta AD continget. 


Cor. 3. Si quævis recta ED ſuperficiem conieam in punto 
D contingat, & a vertice ducatur AD; planum ductutn per AD, 
DE, ſuperficiem continget. Nam per verticem A; ducatur, in 


plano ADE, recti , parallel pft, EIN, hæe omnibus täteribus 
Ceoni in vertice occurrit: ergo ſi quodvis aun i-prater 


AD, eſſet im plano ADE, recta ED. ipſi AG paraltela, iſti laterl ne: 
ceſſario occurreret, ac proinde ED occurreret ſuperficiei conicm in 
duo bus lateribus contra hypotheſin: Ergo planum ADE, niſi 1 W 
Ab, ſuperficiei non gecnurrithοοοο u en ae eee eee 

Cor. 4. Præter ADE alind planum ſeeundum rectam AD ſur 
perficiem conicam non contingit, Neat interſectio ejus cm plano 


baſis ſecabit peripheriam ejus. Unde & planum ipſum ſuperficiei 
conicæ occurret in duabus rectis (per Prop. 1 ) et ergo eam non 
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Fic. 5,6. per rectatn 140 per e coni verticer in Etta "ſaperficiein'ejis Sut- 
cunque ductam, plantint' ducere, quod fuperficiem coni- 
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ER AC agatur utcunque planum ſecans baſim in GH cui 
recta AC (cum 1 in eodem fit plano) occurret, vel erit parallela ; 


primo occurrat ei in E; & a puncto E ex utravis parte iphus EGH Fre, 5: 


ducatur recta ED baſis peripheriam contingens z .connexa AD, erit 
ADE planum queſitum ; tranſit enim per Ac, & (per preced:) Fig. 615 
N contingit. Secundo, ſit AC parallela ipſi GH; ducatur 
MD bafis- diameter” ipſi GH perpendicularis peripheriæ occur- 
rens in D, per D ducatur DE baſim contingens, erit parallela ipfi 
GH ac proinde ipſi AC; tum connexi AD, erit ADE planum quæ- 
* ; 785 oy parallelas AC et DE erit AC in plano ADE & hoc 


planur perficiem nicam contin et (per ræce „ 
11901 28 N WP Haftet 85 P! 25 1 d.) £2 
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conicam ee ex utraque parte ſeilicet Fan AH, unum. 
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non nit in plan 10 ſuperficiem i in AB contingente) uni Ton 
cierum oppoſitarum idque in unico puncto E occurrit ; hoc 
eſt, ex una parte, tota eſt extra utramque omg et ex 


altera, ba intra illam in qua ſitum eſt punctum 2. 
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NUM per parallelas AB, ED, ſeeet ſuperficies inc AC; 
4 85 3 planum non occurrit ſuperficiebus, niſi in rectis AB et 
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B neceſſario tamen occurrit- rectæ c AC alicubi in E&N 
manebit ex una parte puneti E. intra Span BAC, ex ae intra 
e 4 elt bule ee eee Prop. 1 fl180 ; Ts 

en: Liquet planum per DE ans et plano N AB 
13 * conicam contingenti parallelum, ſuperficici oppolit 
occurrere: e eee fr. 9G 
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7 R 0 p. VI. 1 05 
| Ornnis 1 recta. EF, parallela cuivis rectæ AD, or verticens 


e 


faperficiet ſemel occurrit alicubi i in E, . Omniſque recta 
EF ducta per quodvis punctum P intra utramvis ſuperficiem 
et parallela cuivis rectæ AD per verticem ductæ et extra ſu- 
perficies cadenti, eidem Tepee alicubi occurrit in E., F. 
| 1 At Cie TH DA WD UNITE EA NESS] USDA TIL 
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ER AD et rectam ER Canal planum bci Sante a Ren 
1 cies in BA, -CAc,. quod ſemper. fieri poſſe ſatis manifeſtum 
eſt; cum in priori caſu AD cadit intra angulum BAC, recta EF, 
quæ eſt ipſi AD parallela & in eodem plano cum angulo BAC, ne- 
_ ceſfario lateribus ejus Ac, AB oceurret, ſcilicet ipſi AC in E, & 


AB productæ in ſuperficie eppolita in F. Cum autem in poſteriorĩ 
caſu AD cadit extra angulum BAC, recta EH ci parallela ducta per TR 


punctum P, intra hunc' angulum, neceſſario occurret ipſis AC, AB, 
W in E, F, hoc eſt occurret het ne intra r am | 
P, in E, F punetis, 
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Con. I. Hine & ex + Prop 4 2. Baer t rectam | Sie? u pe | 
conice vel ſuperficiebus oppoſitis in tribus punctis non occurrere, 727 
Cox. II. Si recta ducatur parallela cuivis rectæ EF Occulrent 5575 
ſuperficiebus oppolitisz ipſa quoque occurret ſuperficiebus oppoſi · of 
tis. Nam ſi per vertieem A ducatur recta AD parallela ipſi EE 
| patet eam cadere intra ſuperfieies conicas; ergo quævis recta 
parallela rectæ EF erit Parallela recte per vertieem ductæ et intra 5 
ſuperficies cadenti, & proinde ſuperficiebus oppoſitis occurret. 1 
_ Cox. III. Cum recta EF Jungit puncta duo in eadem r lee Me 
recta AD huic parallela per verticem ducta cadet extra ſuperficies.; 
nam manifeſtum eſt eam cadere ſemper extra angulum BAC, Cujtis 
lateribus recta EF occurrit. 7 T9 1155 ee? 
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Seenonum Contcarum Lib. IJ. » 
Con. IV. Omne planum tranſiens per hujuſmodi rectam EF, 
in priori caſu, ſecabit utramque ſuperficiem; & im poſteriori, ſ 
per AD tranſeat planum extra utramque ſuperficiem cadens, pla- 
num per EPF huic parallelum, ſuperficiem conicam intra quam 
punctum P ſumptum eſt ſecabit per totum ou ambitum, & 
ſyperficiet 1 0 non Nr pH e | | 4 
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for Tr 5 PRO p. VII. IE e 
| $i alterutra fete, ni Fan plano GHF Fre. 10. 
baſi parallelo, erit ſectio EGFL, circuli circumferentia Wee, 


r erit in axe coni. Kirke * W 
r bali centrum . AC a axis oni, eee l 
O que per axem duobus planis facientibus triangula ABD, ATK, /® 
qu ( opus producta) occurrant plano GHF in rectis GHL, EHF; 


ob plana parallela erunt triangula AHF, ACK, uti etiam AHL, 
ACD ſimiſia: duare erit FIL Ad , ue AH ad AC, & erit etiam 
H ad CK, irr eadem ratione, unde (alternando) erit HL ad HF; 7; 
ut CD ad CK, ſed CD et CK æquales ſunt, ergo *quales ſunt HL, 
HF. Pari modo oftendi poteſt duas quaſvis alias rectas ut HG, HE, 
ductas a puncto H ad ſectionem EGFL. eſſe æquales ergo iſta ſectio 
eſt eitculi circuniferentis, 4 & 0. 30 centres H eſt i in axe 6 Conti. 
ut patet. N 9 „ V 
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Con. I. fe: piltet 275 fi kdjafinddi Sante e 8 5 
per axem coni tranſibit; & contra ſi recta in plano hujuſmodj logs 
tionis ducta, tranſeat per axem coni, crit diameter ſectionis. 
Con. II. Hinc etiam as Bren ui rente baſi i paralllu 5 
e e e CCC 4 . 
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PROP: VIII. 


Pic. 11. 81 conus ſcalenus ABCL ſecetur plano per axem ad baum 


recto, faciente triangulum ABL; & ab ejus angulo vertieali 
BAL ſecetur triangulum ADT ſimile triangulo ABL, fed 
ſubcontrarie poſitum, hoc eſt, ut angulus ATD fit æqualis 
angulo ABL; & ſecetur iterum conus plano per DT recto 
ad planum trianguli ABL: ſectio DKTF facta i in * 1 
conica erit circuli circumferentia. | 


4 . « 7 + 
1 * 


„ og RG 


baſis; a quovis puncto K, in linea DKTF ducatur KGF 
parallela ipſi MN occurrens DT in G, per G ducatur EH in plano 
ABL parallela ipſi BL, tune planum tranſiens per KSFE, EGH, 
erit parallelum baſi (16. II.) ac proinde ad planum ABL. rectum | 


ſuperficie coni erit circulus cujus diameter eſt 
EGH (per prized; && coroll. 1.7. proper utriuſque ſectionis pla- . 


num, ad planum trianguli ABL rectum, erit eorum interſectio 
K CF perpendicularis ad ABL planum (19. 11.) & proinde ad 
utramque rectam EH, DT; ergo (propter circulum) quadratum ex 
EKG, æquale eſt rectangulo EGH; poſiti autem fuerunt an 
ATD & (ABL ſive) AEH =quales, & æquales ſunt anguli- vers 


ticales ad G, & proinde æquales ſunt reliqui anguli EDG, GT, 
ergo ſimilia ſunt triangula EDG, GH; ergo erit DG a EG, ut 
GH ad GT; & ergo rectangulumDGT =quale eſtrectangiloEGH, 5 


hoc eſt, quadrato ex KG. Ergo punctum K, eſt in circumferentia "i 
Circuli circa diametrum DT in plano DGK deſcripti ;, nam aliter i 
rectangulum DGT æquale eſſet quadrato rectæ majoris paKG I 
vel minoris ei contra quod jam fuit probatum. Pari, modo, idem 
oſtendi poteſt de quovis alio puncto in ſectione DKTF quæ eſt 
igitur circuli circumferentia. Kauf vad ſectio dicitur Sectia lab. 


cont 7 ar 14. 
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\IT recta MIN, communis interſectio plani DKTF « cum m plano 3 
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PROP. IX, 


81 in ſuperficie conica a Plano quovis baſi non parallelo fiat 


ſectio DK TF que fit circuli nee, erit eadem ſec- Fio. 11, 


> — 


tio ſubcontraria. 


\ EC E T U R ſuperficies. 0. conica 8 is ak parallel 
facientibus circulos EKHF. , OPQR,. & interſecantibus planum 


DK TF in rectis KF, PR que erunt parallelæ (per 16, 11.) du- 


cantur EH, 0 diametri horum circulorum perpendiculares rectis 


RF, PR fiſque occurrentes in punctis G, 8, ipſæ EH, OQ erunt 


inter ſe parallele (converf. 10. 11.) & rectas KE, PR bifartarn ſe- 


cabunt in G, 8 (3. 3.) & tranſibunt per axem coni per (cor. 


1. 7. hujus) ergo planum AOEBLHQ tranſit per axem Coni; 
2 recta DT ejus interſectio cum plano circuli DK TF; cum igitur 
DT tranſit per G, & 8, & proinde bifariam ſecat rectas KF, PR 


<a DKTF Grants” eſt iſtius cireuli diameter & his rectis 
perperidicnlarie, on conftat ex 3, 3. quomam ergo recta KF eſt per- 


pendicularis rectis DGT, EGH erit perpendicularis ad planum 
ABL per haſce rectas nien; ergo (per 18, 11.) plana circu- 


lorum DK TF EK IHF, & proinde planum baſis, erunt recta ad 
planum ABL per axem coni tranſiens; ſed propter eoſdem cireu- 
los, exit utrumque reetangulum EGH, DGT æquale quadrato 


ex KG, & ergo inter ſe Squalia; ergo erit DG ad EG, ut M 


ad GT, & anguli verticles ad G ſunt æquales, ergo ſimilia ſunt 
triangula DGE, HGT, (per 6, 6.) & ergo angulus AT D æqualis eſt 


5 angulo AEH, hoc eſt, angulo BL, e erp oxpravedart,! ſeetioDRTF* 5 
eſt ſectio ſabcontraria. rg ri 127 mitt 
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Con. Hine ſectio coniea, que 1 nec To eetio Ribera ner ee 1 


14 80 baſi N non exit circuli cir cumferentia, - 20% % ER: 
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ö 10 Se lanum Gonicarum: | 
9 . PROP. X. . 
1 Pie. 12, Occurrant ſibi invicem in puncto P dus recte; quarungna : 22 


3. -ſit plano baſis coni parallela, altera vero parallela rectæ po- 
* ſitione datæ & ſecanti planum baſis: prout ambæ Nam 70 
Wo ttngant, aut ſecent, vel earum una contingat, & altera ſecet, 
. 1 I ſuperficiem conicam vel ſuperficies oppoſitas; Quadrata feg- 
| mentorum contingentium, vel rectangula contenta ab- 
FRG tium ſegmentis, inter rectarum occurſum, & puncta quibus 
„ . occurrunt ſuperficiei vel ſuperficiebus, erunt ſemper ad de. {1 
ja invicem in eadem ratione ubicunque cadat punetum 1 
rectarum occurſus. Rectam vero dico parallelam e aun x 
i; in iſto plano duct poteſt recta ei parallela. i 


v4 | 


1 

1 FI Conus ABC cujus: baſis - eſt circulus ASC, K fit BM; bs 
. recta poſitiolic data, dacta ſeilicet a vertice coni B ad AU Co, : 
_ tum quodvis datum M in plano baus, (non autem in ejus, peri- 
— LIOITY Pheria) & a puncto M ducatur quævis recta ſecans Peripheriam | Ee” 
baſis in punctis K, L; occurrant ſibi invicem in puncto quoyis, | 

P duæ rectæ, quarum una POG vel PT fit baſi coni parallela . 

ſecet ſuperficiem in punctis O, G, vel ipſam contingat in Li | 

altera PEF ſit parallela rectæ BM; primo ſecet hac. recta PE! f 

eandem ſuperficiem vel ſuperficies oppoſitas in punctis Ez Fy>erie | = 

/%,' _ Tectangulum EPF, ad rectangulum OPG vel quadratum exPT,; | „ 
r ut quadratum ex BM ad ee 5 N e . 1 
. rectarum occurſus, # 2209:5 56 {holed 9/08 7 | 


Gre <- 


ne UT conficiens Srrulum DOHG, & per pa parallelas he 08 80 erk ee 5 
; 1 planum occurrens uperficiebus. in rectis „REC, plane 5 
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= 1 0 ö : baſis in recta MCA, & plano circuli 505 in 2 
. Wh I  rect# MCA, DPH erunt parallelz (per 1 6, 11.) ergo ſimilia ie 
C e aa BMA, ut & n FP, BMC, 8 inde erit 
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Sechionum 


EP ad DP, ut BM ad AM, & erit PF ad PH, ut BM ad Me. 
ergo (ducendo antecedentes ante ordinis proportionalium in an- - -: 
tecedentes alterius & conſequentes in conſequentes) erit rectangu- 
lum EPF ad rectangulum DPH, ut quadratum ex BM ad rectangu- 1 
lum AMC (per 23. 6.) ſed propter DOHG & ASC circulos, erit 1 
lum DPH æquale rectangulo OPG vel quadrato ex 8 bal 
um AMC æquale rectangulo KML. (per 35, & 36. 3;) eſt N 
igitur - rectangulum. EPF ad rectangulum OPG vel quadratum ex "2,26. on 
PT, ut quadratum ex BM, ad rectangulum KML, ubicunque cadat _ 
punctum P rectarum EF, OG une. + : „ 

Si vero recta EF ipſi BV paral a, oceurrat in P rect PB baſi 
coni parallelæ & per verticem coni tranſeunti; odem prorſus modo 
(ob ſimilia triangula EPB, BMA; & EPB, BMC) oftendetur rectan- 
os EPF eſſe ad quadratum ex FR it cuadratum ex B 


*_ = 


* t . 
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. - 4 * 


Lecundo, cxteris manentibus ut prids, contingat nunc recta PE 
n in E; per contactum F ducatur latus cani .oceurrens 
uin N; planum tranſiens | F r 1 atallelas P „BM co ontinget 
en in recta BFN (cor. 3. 3. ] ws) & interſectio <jus N | 


plano baſis, coritinget: baſim in N; ſit recta PT. interſectio 


it 


” x * © 5 


guldem plani cum Plano circuli OTG in quo eſt punctum P;: Hæc 
recta glg e i 'OTG in T:puricts o {ei2, m recta BEN, 


Jy 16. imilia ianguln 
el rec! 


adratu im ex BN, 


pſt MN 5 11.) ergo pröpter 


efit Cm ai e aun & PT v 
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PROP. XI. 


$1 aus rectæ ſibi invicem occurrentes unt duabuy rectis poli- 


tione datis ſemper parallele; prout ambæ contingant, aut 


ſecent, vel earum una contingat, & altera ſecet, ſuperficiem 


conicam vel ſuperficies oppoſitas; quadrata ex contingentium 


f ſegmentis, vel rectangula contenta ſecantium ſegmentis, 
inter rectarum occurſum & puncta quibus occurrunt ſupęr- 
ficiei vel ſuperficiebus, erunt ad ſe invicem in eadem 


es 


ratione ee cadat rectarum occurſus. Ss? 


N 
4 a 4124 


Caf 5 O AN D 0 utraquer recta eſt bali coni ;parallela; planum 


55 per eas tranſiens erit plano baſis parallelum (1 5. 11.) 
et proinde ſecabit alterutram ſuperficiem in circumferentia circuli; ; 


ideoque ambæ rectæ contingent, vel ſecabunt, vel una continget, 75 
altera ſecabit, eundem circulum, & igitur quadrata ex contin zenfium 


N ſegmentis, vel rectangula contenta jecantiun! cite, inter 
rectarum occurſum & puncta quibus ſuperficiei occurrunt, erunt ad 
ſe invicem in ratione æqualitatis per 35, & 36. 3. | 8 

Caſ. 2. Quando una rectarum ſibi invicem occurrentium eſt 
parallela rectæ poſitione datæ ſecanti planum baſis, & altera eſt 


* 


parallela rectæ poſitione date i in plano baſis ductæ, hæc recta erit 
ſemper parallela ipſi plano baſis & proinde hic caſus Fcp oe | 


conſtat ex propoſitione præcedenti. 


| Caſ. 3. Quando neutra rectarum ſibi invicem boceurrentium elt 8 
plano baſis parallela; per earum occurſum ducatur recta plano Bali = 
parallela, ſecans alterutram ſuperficiem, vel fortaſſe per verticem 
coni tranſiens; tum prout utraque recta baſi non parallela 
Contingat vel ſecet ſuperficiem, vel ſuperficies oppoſitas, quadratun 
ex ſegmento vel rectangulum ex ejus ſegmentis habebit ad 


quadratum ex ſegmento vel ad _ Fectangulum ex ſegmentis ben ; 
alt 


Sectionum Conicarum Lib. I. 13 


baſi parallelæ, eandem ſemper rationem per Prop. pre.) & pro- 
inde hæc quadrata vel rectangula, ex ſegmentis rectarum quæ baſi 


non ſunt parallelz, habebunt ad ſe invicem eandem ſemper ratio. 


nem. Ut conſtat ex 22. 5. 


In hac & præcedenti propoſitione quando una rectarum ſibi 1 


vicem occurrentium per yerticem coni tranſit, ſumitur quadratum 
ex ejus ſegmento inter rectarum occurſum & verticem, quaſi iſta 
recta foret e ; quamvis cadat 1 intra ſuperficiem coni cam. 


PRO P. XII. 


$i 5 tectæ fbi invicem parallelæ occurrant cuivis rectæ 


lateri coni parallelæ; ; prout ambæ contingant, aut ſecent, vel 
earum una contingat, & altera ſecet ſuperficiem conicam vel 


ſuperficies oppoſitas ; quadrata ex contingentium ſegmentis, 


vel rectangula contenta ſecantium ſegmentis, inter ſuperfi- 


ciem vel ſuperficies, & rectam cui occurrunt, erunt inter ſe 


ut ſegmenta itius rectæ inter iplas parallelas, & punctum 


in 15 ſupericie conice occurrit. e 


R L 6" 


p IT MBC conus,. & fa nt rectæ EF, LN nes 1 et po- 
nantur utcunque- ſecare ſuperficiem vel ſuperficies in E, F et L, 


rectangulum LQN, ut PV ad QV. 
Nam per parallelas cBC et ST. tranſeat planum jterum e occurrens 


ſuperficiebus in recta BM, & per puncta P, 


Q ducantur i in hoc 
plano rectæ MC DH inter ſe Parallelæ, occurrentes ſuperficiei K 
M, C & D, H; tum (per præced.) erit rectangulum EPE ad rectan- 


N punctis, & occurrant in punctis P, Q_rectz ST lateri coni cBC ; 
parallel et occurrenti ſuperficiei in V; erit rectangulum EPF ad 


gulum MPC, Us rectangulum LN ad rectangulum DQH; ergo 


erit 5 rectangulum EPF ad I. ON, ut rectangulum MPC 
ad L — 85 e 80 PC, oC Ng po oppoſita latera 


 parallclogrammi,) 
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pa Fader drt ut recta MP ad DQ; five 6b ſimilia triangula ut 


te PF 0G: ut; I 


Prius (per. © 11 9 e ex 7 BE. ad 1 5 ex hae 1 
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ipſa PV ad ; quod eodem modo oſtendi poteſt de quadratis ſeg. 


mentorum parallelarum inter rectam ST & Erb ſi una vel 1 
che, earum _ CON. . 0 5 5 I 225 RED. 0 
e | In 
Fe eee P R 0 P. XIII. T lie 500 £75 20 : 50 
Contingant duæ ras ſibi invicem parallels, ſuperficiem, vel N; 
ſuperficies oppoſitas, & in iis ſumantur-duo puncta a punctis & 
cContactus æquidiſtantia, ſi recta hæc puncta conjungens ſi 
1 Occurrat ſuperficiei vel ſyperficiebus; erunt ejus ſegmenta me 
| "Inter eg, ron & ſuperficiem vel kuperficies, =quilia. re 
INT rectæ Ep, R parallelz & dentin a ſuperk⸗ oy 
8 ciem vel oppoſitas ſuperficies in E, R; ſint puncta P, Qa punc- Fe 
tis E, R zquidiſtantia, & ducatur PQ fecans ſuperficiem vel ſuper- a 
| ficies oppolitas 1 in punctis E, G; erunt ſegmenta PF, QG #qualia. | wp 
| Nain « quaniam rect Rp RL. | rallelæ & eadem recta PQ_| | PS 
ipſis occurrit, crit (per 11. hujus) quadratum ex EP ad rectangulum FN 
FPG, ut quadratum ex RQ ad rectangulum GQF, ſed æqualià ſunt _ ſim 
quadrata ex EP & RQ (per hypoth. ) ergo æqualia ſunt rectangula þ p 

| FPG & GQF; bifariam ergo ſecetur recta FG in O; et cum puncta | 4 
F, G fint in eadem ſuperficie, æqualibus rectangulis FPG, G Re 
adldautuf zqualia quadrata « ex OF et OG & ſummæ id eſt (per 6. 2) — 
quadrata ex OP, OQ erunt æqualia; et cum FE, G ſint in ſuperficie- — 
bus re ab n quadratis' ex OF, OG  auferantur =qualia p 


| OQeerunt anal; ergo ipſæ rectæ 50. C O in utoque cal: OY 
æquales; fed ne e n 1 FO, FRO hag ne N 0 


Si vero recta PQ contingat eee in puncto V; beit wy 
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QU ſaperficiem- conica m a Fic: 17. 5 
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Ni per hæe puncta M,N, ducantur duæ rectz/ipf BR paralleles 
8 oœcurrentes ipſis PF, QA in punctis F, H & P, Qbæ rect © 
ſimul e en. rficiei iterum ut in punctis G, L, vel ſimul: | 2 
' Fer conſtructionem (& 34. 17. 
ut & EP, RQ ſunt æquales; N igitur recta > 17 _ 


* 
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netis M, G erunt EM, GH que | 


— 


3 1 e 


1 2 | 4 
7 * Fane .* h 
s — 
9 * 2 * 
9 ; 
a „ 2 * 5 7 
— 1. * 8 
. ba of 
+ ; Ko > s . » 
ps de ei ite | a f 
5 1 
1 rare 115 0 2 8 * 85 * 
* | 4 - oe 


7 


as" 


8 8 8 " 4 A F 4 1 $a 4 . % 7” + SF od ; — F 


” «gl 4 G + x 
3 - » * s 


I eee 4 — gf 19 "ht AE AE ENF". 
4 * » > 1 £ er *£ | 2 2 | * v . 7 & - $4 "(5 
ige ts nts PR P. 


x , 3 5 2 N 1 Os ; . 12 a. ; AA : 7 Fe; | Tx 


4 1 thes „ bina Lain contactus aſs 258 4 
a N contingentium, bifariam fe 89 5 


* 1 A y 5 5 Ly ; = ys Ys ; 7 , ” , * I = - . N 


vicem \parallele,. etcontingan eandem . i 


£31 2 YIRT f b 
A 


woos 82155 ctus; 19 0 
occurrat my ER 4 


«, # "Ip e . * : l bY "TAE 2 


* * 
* | % 
. * ; 2 & | 
; - 1 — eS 
= # - - - 1 g ' 
9 4 * * * 77 2 * "3 11 : 7 $56 * 7 
: F 
. * , p F WF , - 1 2 { q . WEE ” 5 4 
3 ** N 1 1 * * 18 "= OT . 9 •4 As 1 . . N £3, $6 : ICS 1 k 
LA I 4 4 * F F. 3 ay, C4 oF COS - - A ** Ri ox s Y I : "4 FF x \ * af 7 14897 . * £ 
it £ by > , oY OE "543 
* "5 Hat 5 2 n 35 
1 — 1 „ ue 5 2 7 . 157 
0 * 13 2 2 1 * * 
- . 1 . 
5.44 ” * + « 
OE] 42 . 1 LES? Io ” 
. * 4.3% . 2 E 4 
7 5 "F387 © „5 
: "he n N . 1 „ 
G 1 > * ce * ö n 
: a v r WT Se J 2 2 * 
„ 22 
1 8 5 2 is 
, 9 +" wa . - 1 
14 l N e 
. 123 + 
a 4 £3 LSE Nr 1 4 * 
” - 2 ts ww 2 9 
% - N n Su x I 
1 1 


= 


2a 
* 
ns 


<z k 
Me 


= 


& * 


\ 
+ 

2 

8 


5 


0 . a TT r 
: * 50 Ws 28 . E * Ky 8255 le # EF” 
iy x 2 I i * 7 7 9 MA 0 


= 
* 
: 
x 
\ 
4. 3 
"7s 9 
RT 


\ 
* 


ey 


5 
vt} MA I IG > "% * x 
. 


We 7" ONS 


By 
„ 


— 
* 
- 
— 
3 


* 
* 
. 
= 
* 
A 
4 
* 
2 


* a 4 * 
Sx L WT 
# 


5 ä nt rn, „ * 
IX AN OS, ROS 
: 7 
9 © $5 
Sn 
i 


4 — 
„„ 5 
3 


Fi. 17. 


Pio. 19. 


16 GSeeronum Conicarum Lib. I. 
æqualia. Ducantur enim per puncta M, N, duæ rectz ipſi ER, paral- 
lelæ, & primo, ambæ occurrentes eidem vel oppoſitæ ſuperficiei iterum 


in G, L (per Cor. prac.) et contingentibus parallelis in punctis F, 
H etP, Q; tum (propter parallelogramma) erunt rectæ MF, NP 


æquales, ut et FH, PQ_6: etiam contingentes EP, RQ. ergo (per 


præced.) erunt rectæ NP, Q æquales, et eodem modo oſtendetur 


MF, HG eſſe æquales; ergo æquales ſunt PL., FG & proinde 


æqualia ſunt rectangula NPL, MFG, fed (per 11 hujus) rectangu- 


lum NPL eſt ad quadratum ex PE, ut rectangulum MFG ad qua- 
dratum ex EF; ergo æqualia ſunt quadrata ex EP et EF, ergo ĩpſæ 
rectæ FE, EP ſunt æquales, et ergo Propter parallelas, erunt oy 8 
menta MO, ON æqualia. 15 381111990 ne e 
Cum puncta E, R ſunt in oppoſitis ſuperficiebus; rectæ per M. N. \ 


ductæ ipfi ER parallele, neceſſario occurrent ſuperficiei oppoſite; 


per Cor. 2, 6 hujus. Cum autem puncta E, R ſunt in eadem 
ſuperſigie, ſi una rectarum, quæ per M, N ductæ ſunt ipſi ER paral- 


lelæ, cohringat hanc ſuperficiem in puncto M, eam continget altera 1 


recta in N (per Cor pre) occurrant vero hz; rectz contingent! 


FPF in X, V punctis; tum (propter parallelogramma erunt 
contingentes MX, NV æquales, ergo (per præced.) erunt contin- 
gentes XE, EV Sue, ergo, Fare e erunt ſegmenta 
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XI. Si planum ADE ſuperficiem. conicam feeundam. 8 


contingat, et ſuperficies ſecetur Plano ipſi Ab Pa "eetis: 
MVN, dicitur Farabola. e | 
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XII. $i per verticem & extra ſuperficies conicas tranſeat planum 
DAE, nec ꝑlano baſis nec plano ſectionis ſubcontrariz parallelum, Fi: 20. 
et ſuperficierum alterutra ſecetur plano XVLT ipſi DAE Parallelo; 5 
ſectio MUNL, dicitur Elligſis. | 
XIII. Si per verticem A coni BAG tranſeat planum "II ſuper⸗ Pro, 27 
ficies in rectis dAD, eAE, et ſuperficies conica ſecetur plano XV} M ipſi 
EAD parallelo ; ſectio MVN, dicitur Hyperbola, Et quoniam hoc pla- 
num ſecans, neceſſario occurrit ſuperficiei oppoſitæ, ibi faciet ſecti- 
onem Ln ejuſdem generis ac nominis cum priori; & hz duæ ſec- 
tiones conjunctim, dicuntur Sectiones Oppoſite. HIST 5 
XIV. Planum ADE per verticem coni tranſiens d & plano eur is, 
ſectionis parallelum, dico Plamim Verticale iſtius.fectionis. 
XV. Quævis recta LV ducta in plano Parabolæ, parallela rectæ Fic. 19. 


AD ſecundum quam planum verticale contingit ſuperficiem ; dici- _— 
tur Diameter Parabolæ, & punctum Vin quo ſectioni K dicitur ä 


ejus Vertex. 
XVI. Punctum, intra Ellipfim, aut inter E b in 

quo bifariam ſecatur omnis recta per ipſum ducta, et Ellipſi, aut 

ſectionibus oppoſitis utrinque terminata, dico Corum Ellipſeos, aut 


Hyberbolæ vel ſectionum oppoſitarum. a « 

XVII. Quamvis rectam, per centrum Ellipſeos aut Eipeibele e 
ductam, & occurrentem Ellipſi aut ſectionibus oppoſitis in duobus — 
punetis, dico Diametrum Ellipſeos, aut Diametrum Tranfuer/am Hy-" - .* x 


perbolæ vel ſectionum oppoſitarum. Et puncta in quibus diameter ; 
occurrit Ellipſi, aut ſectionibus oppoſitis, dicuntur Vertices eſus. b 
XVIII. Quevis recta per « centrum Hyperbolz ducta, et bifari un 
ſedi rectam per eentrum non tranſeuntem & terminatam Selig. — 
nibus oppoſitis, dicitur Diameter Secunda H yperbolarum. F 
XIX. Duæ diametri, quarum utraque Vita f ; 


riam ſecat omnes rec- 5 
tas Ellipſi, Hyperbola, vel Hyperbolis oppoſitis terminatas & alteri * 
Nane dicuntur Diametri ay * Ell e aut . IS 
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18 Secfonum Conicarum Lib. I. 

XX. [Recs quævis, per centrum non tranſiens, ſectione conici 
vel ſectionibus oppoſitis utrinque terminata, & a diametro bifariam 
ſecta, dicitur Ordinatim Applicata diametro, vel ſimpliciter Ordinata 
huic diametro: & ſzpius dimidium YVES rectz dieitur Ordi- 
Mfc 2222 
| XXI. Segmenta diametri i inter ordinatam qs 5 . vertices dicun 


tur Abſcſſe.. 
XXII. Diameter ſectionis conicæ, quæ ad angles rectos ordina 


tas ſuas ſecat, dicitur Axis. _ . 
XXIII. Recta in plano ſectionis conicæ ducta, occurrens N 
in uno puncto, & utrinque producta extra ipſam cadens, dicitur 
ſectionem i in hoc puncto e & ar Ter dicitur Comin 
gens. 

EY vero, in duobus punctis recta ſectioni vel ſectionibus oppolitis 
occurrat; dicitur Secaus. „ r 


Grrulloris ad Definitions Precedente. I | „ 


Con. I. Cum quodlibet punctum ſectionis conicæ it! in ee 
conica, & duo quælibet puncta in oppoſitis ſectionibus ſint in oppoſitis 
ſuperficiebus; patet omnem rectam lineam in plano ſectionis coni- 
C ductam, quovis modo ſuperficiei conicæ vel ſuperficiebus oppoſi- | 
tis occurrentem, eodem modo & in eodem puncto vel iiſdem 
punctis ſectioni conicæ vel ſectionibus oppoſitis occurſurem, Et 
contra, patet omnem rectam lineam quovis modo ſectioni oonicæ 
vel ſectionibus oppoſitis occurrentem, eodem modo & in eodem 
puncto vel iſdem Punctis aper oonicæ vel ſuperficiebus. opo- 
ſitis occurſuram. 6 
Cos. II. Recta . conjungens hs quæcunque puneta in ſee⸗ 2 
-tione conica, tota cadit intra ſectionem, producta vero utrinque ex· 

ua eandemcadit, & neque ei, nec er ſectioni, occurrit iterum... 
„„ Contra, | 
= Ko 


= 3 — an F Ry 


wal wa 


Sec nonum Conicarum Lib. I. 19 
Contra, recta conjungens bina puncta in oppoſitis ſectionibus, cadit 
extra utramque ſectionem, producta vero utrinque, intra utramque 
tranſit, & neutri earum iterum occurrit. Conſtat hocce cotollariucit' 
ex præcedenti & Propoſitione 2. hujus. Hine, vel ex Cor. 1. 6. 
hujus, patet rectam lineam ſectioni conicæ ye e 5 N 
in tribus punctis non occurrere. | 

Con. III, Hinc, eadem recta oppoſite ſectiones contingere ne- 
quit. | 
b Cor. IV. Hine inn recta « ducamr in plano Gctionim oppolita ta- 
rum, parallela rectæ jungenti bina puncta in oppoſitis ſectionibus; 
ipſa necelarg occurret Sppalitis nn ut t conſtat ex Cor. 2. 
Prop. 6. | 
Cox. v. Ommes diamete) ao Parabols fan inter fe Parelle, 
& quævis recta ducta in plano parabolæ diametris parallela, erit 
ipſa diameter, ut conſtat ex definitione 15. & quævis diameter oc- 
currit Parabolæ in unico puncto, & eſt, ex una parte, tota extra 
Parabolam, & ex altera, tota intra iam; ut conftat ex ers 5. & 
Cor. 1. ad definitiones. 

Con. VI. Cum plana Parabolæ & e 1 conicam 
ad infinitum productam ſecent, patet haſce ſectiones ad infinitum 
extendi poſſe, nec unquam in ſe redire, aut ſpatium claudere. El- 
lipſis vero, cum conum ambit, in ſe revoluta e e 
claudit. 

Cox. VII. Omnis conifictls init ce conum . eſt aut Gireu- 
lus, aut Ellipfis. Nam fi planum ſectionis fit baſi parallelum, aut 


ſubcontrarie poſitum, ſectio erit FONG. & ſi non, erit e al 
Def. 12. & Cor. 9. byjus, 5 | 
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81 per; punctum intra . 3 recta diametros 


Effe neceſſario occurret Parabolæ in duobus punctis. 2 
; Tic. 19. O1 Te conus BAD, &h in ejus  ſaperficle ts MVN Parabola, 8 
| planum ADE ejus planum verticale contingens ſuperficiem in 
[- | recta AD, fit recta LV diameter Parabolæ; per punctum P intra 
: Parabolam, ducatur recta MN ſecans diametros, occurret Parabolæe 
in duobus punctis. * 
Nam per verticem coni A, 3 in plano Vented recta Ap ; 
ipſi MN parallela; tum propter parallelas PN, FA & PL, AD,- 
erunt anguli NPL, FAD æquales (10, 11.) ergo AF ſecabit rectam 
AD in qua ſola planum verticale ſuperficiei occurrit: ergo AF cadit 
tota extra ſuperficiem : ergo (per 6. huj.) recta MN, ipſi AF paral- ; 
lela, occurret ſuperficiei, intra quam ſumptum est P, in due 


punctis puta M, N; ergo in idem Punctis occurret . Parabel = 
55 Coroll. 1. Def. e dee eee e e ee 
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Per adv Jeri Tech co du Pete unica = : 
Ix ipſam ſectionem in iſto Punto. anti gt. Au wa. 


Pie, 18 \IT conus BAD, & in jus ſaperfitie; N quævis ages 
MVN, in ea ſumatur punctum quodyis V. & 7 V, dycay 
5 coni AVB, & per punctum B in quo 'latus 6 
rentiæ baſis occurrit, ducatur BK baſim contingens; tum planum 
Ah ſuperficiem continget (Cor. 2, 3. huj.) & recta VX commu- 5 
ANUlits interſectio plani e ABK, cum plano ſectionis, cont, 
_=_ get ſectionem | in puncto V. 
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Secpianum Contearum Eik. A an 


Nam recta WX / eſt tota in plano ABK ſuperficiem contin- 
gente, & occurrit line contactus in puncto V, ergo in hoc 
puncto contingit ſuperficiem. Sed recta VX eſt quoque in plano 
ſectionis MVN. quam ergo continget in puncto eodem V 
(per. Cor. 1. Def.) Si nunc quævis alia recta, in plano ſectionis, 
præter VX, ponatur contingere ſectionem MVN i in puncto V, in 
hoc puncto etiam contingeret ſuperficiem conicam : & cum hee 
recta fit extra planum ABK, planum per eam, & reetam AB, duc- 
tum, erit diverſum a plano ABK, & ſuperficiem j in recta AB continget 
(per Cor. 3, 3. huj.) ergo duo plana contingerent ſuperficiem in 
eadem recta, contra. Cor. 4, 3. hujus: : ergo una tantum recta con- 
tingere poteſt ſectionem conicam in eodem punctddow. 

- Cor. Hinc, recta quevis MN, ducta per punctum Pintra ect 
onem conicam, e cuivis contingenti VX; ſectioni in ry 


Penn occurret. 


Noam fit recta AF communis teres plani contingentis ABK 158 4 
in quo eſt contingens VX, cum plano verticali ADE, erit (per 16, 


11.) parallela contingenti VX, & proinde rectæ MN per P duetæ: 


Sed recta AF, quoniam ſit in plano contingente & a linea contac- 


tus AB diverſa, cadit tota extra ſuperficies; ergo recta per P ducta, 
occurret ſuperficiei, intra quam ſumptum eſt P, in duobus punetis, 
puta M, N, per 6. ingus: 3 ; *= ſection ' in üſdem e oy 


. * 4 
4 F 2 


hen. oY 
E 


3 p. XVII. 5 (59974 70 81 
Sit recta MN e conicà terminata; unica recta ipſi pa- Fre. 10, 
- rallela, contingere poteſt ſectionem, ſi fit Parabola; & fi 
ſit Hyperbola, una fantum recta ipſi MN parallels, eam 


- 


ene poteſt, & ung Hype erbolam oppoſitam; & i 
fit Ellipſis, duæ rectæ . e AN " peralſele, cam Le 
be oſſunt. Ss DES | i 8 ; ng 
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te, tranſire poteſt per ipſam AF (per 4 huj.) alterum planum ABK, 


AF, & (per Cor. 3, 3. huj.) planum per has parallelas tranſiens cons | 


perficiem contingentia, tranſirent Pfr rectam AF, contra Cone * 


lela, cadens (per Cor. 4. 6. huj.) extra ſuperficies, & per AF du- 


Ab E in recta AF, ſecabunt quoque planum Ellipſeos, aut ſectionum 
ſed hæ rectæ VX, LT contingunt Ell ind m, aut oppoſitas Hyperbo- 
ipſi MN: Tone 2091-01658 


ipſi MN, ponatur contingere Ellipſim aut Hyperbolam, eodem 


22 Sec fionum Elune Lib. I. 


ipſi MN parallela, quæ (per Cor. 3, 6: huj.) cadet extra ſuperficies'co- 
nicas, & quoniam recta AF ſit in plano ADE ſuperficiem contingen- 


que ſuperficiem contingat in recta quadam AB: hoc planum 
neceſſario ſecabit. planum Parabole, puta in recta VX, hæc con- 
tinget Parabolam in V (per præced.) & erit (16. 11.) parating 
rectz AF, & proinde ipſi MN Parabolà terminate. | 

Si vero (manentibus jam poſitis) alia quævis recta VZ, parallels pi 
MN, ponatur contingere Parabolam; per verticem A & 9 5 
Y ducatur latus coni; contingens YZ eſt (per hypoth.) parallela ãpſi 


tinget ſuperficiem in recta AY; ſed hoc planum neceſſario erit di- 
verſum a planis contingentibus ADE, ABK; ergo tria plana ſu- 


hujus. 8 
Sit nunc ſectio MVN Ellipſis, aut . & „Lu Hyper- 

bola oppoſita, & fit MN Ellipſi aut Hyperbolà terminata. Per ver- 
ticem coni A ducatur, in plano verticali, recta AF ipſi MN paral- 


cantur duo plana ABK, AGH contingentia ſuperficies in rectis 
AVB, AL, (per 4. huj.) cum hæc plana ſecant planum vertical 


oppoſitarum, in duabis rectis, VX, LT, ipſi AF parallelis (16. 11% 
las (per præced.) & en ſunt n enn erunt Parallelæ 

Si nunc manentibus jam palin quævis tertia recta patallela 1 
modo, ut in priori caſu, oftendi poteſt, tria plana ſuperficiem con- 


tingentia tranſire per rectam AF, quod. eſt ee N Cor, | 5 ; 
Prop. + hujus. 8 


Secſinum Conicarum Lib. „ 3 


33 En J. Hine patet, quod k quævis recta Re Elipfim, aut 
WE Hyperbolam, duci poteſt una alia recta quæ Ellipſim, aut oppoſitam 


. i” Hyperbolam, contingat, & ſit priori contingenti parallela. 

. Cox. II. Hine etiam patet, quod ſi a puncto Parabolæ, ducatur 
= recta parallela cuivis contingenti, Parabole iterum occurret ; nam 
- ME ipfam nequit contingere (per partem. primam huj.) ergo ex una 
; Is parte cadet intra Parabolam, & ergo (per Cor. Prop. præced.) 
pf iterum occurret. Eodem modo oſtendi poteſt, rectam a puncto 
Ellipſeos, aut Hyperbolæ ductam, parallelam duabus conti * 
4 bus, 8 aut e iterum Occurrere, I oy | 
; CCC 2 


M O NI T u N. 


Y | M 0 N EN D US of leftor, quod inter 75 Sime conicas numeratur 
5 circulus, nam quicquid in ſequentibus, de tribus ſefionibus jam de- 
nitis probatur univerſaliter, id ctiam has aruenit; ut ee ex ele- 
rents C . e | 


1 3 3 MS) - oO 5 11 


gon „ aide: PRO P. XVIII. b 9, 

8 * rectæ ſibi invicem oceurrentes, ſint duabus rectis po- 
ſitione datis ſemper parallelæ, prout ambæ contingant, aut 
ſecent, vel earum una contin gat, & altera ſecet ſectionem 

conicam vel ſectiones oppoſitas; 1 quadrata ex contingen- 
tium ſegmentis, 1 yel rectangula contenta ſecantium ſegmen- 


tis, inter rectarum occurſum, & ſectionem, vel ſectiones, 
erunt ad ſe invicem ſemper” in eadem Tatlone, e 


ede rectarim oecurſus. VF 
I 'ONSTAT Hæc Prof ex Proplione x 11. bbs ** 
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Cor. I. Hinc, fi recta quævis LCV ſecans ſectionem conicam, 


vel oppoſitas ſectiones, in punctis L, V, occurrat in punctis O, 8 wh 
duabus parallelis ſecantibus eandem ſectionem, vel oppoſitas ſec- gy 
tiones, vel utraſque ſectiones oppoſitas, in punctis A, B & I 
H, G; rectangula BOA, HSG contenta ſegmentis parallela- IM 
rum inter ſectionem, vel ſectiones, & rectam LCV erunt inter 5 
ſe, ut rectangula VOL, VSL. contenta dee uin 1 inter 805 
Parallelas, & ſectionem vel ſectiones. o 
Nam quoniam rectæ BA, LVO ſunt Parallel iiſdem rectis, = cc 

quibus ipſæ HG, LVO ſunt parallele; in quacunque ratione {it 

rectangulum BOA ad rectangulum VOL, in eadem ratione erit rec- 
tangulum HSG ad rectangulum VSL, per hanc Propolitionem+ 8 
1 


tiones 5 oppolitas ; quadrata ex ſegmentis. ee con ern | 


* 


ergo, alternando, BOA èſt ad HSG, ut VOL ad VSL. —— 


lum contentum ſegmentis ſecantis, inter ſectionem, & ſecantem cu | 
occurrunt, erunt inter ſe, ut rectangula contenta ſegmientis iſtius 
ſecantis inter ipſas parallelas, & ſectionem, vel ſectiones. 


tangula contenta ſegmentis ſecantium i inter ſectionem, vel fectiones, 


Con. II. Vel ſi recta quævis ſecans ſectionem, vel ſectiones oppoſi itas, | 
occurrat duabus rectis parallelis contingentibus eandem ſectionem, 
vel oppoſitas ſectiones; eodem modo oftendi poteſt, quod quadrata ex 
ſegmentis contingentium parallelarum.1 inter earum contactus, & ſe⸗ — 
cantem cui occurrunt, erunt inter ſe, ut rectangula contenta ſegmen- 
tis iſtius ſecantis, inter ipſas parallelas, & ſectionem, vel ſectiones; 
Con. III. Vel fi recta quævis ſecans ſectionem, vel F 


oppoſitas, occurrat duabus parallelis, quarum una eſt contingens, 8 & 
altera ſecans; quadratum ex ſegmento contingentis, & rectangu- 


822 tf * 


_ Cox. IV. Vel fi, recta quævis contingens ſectionem coniear, | 
occurrat duabus parallelis ſecantibus ſectionem, vel, ſectiones; ;.;TEC- 


& contingentem cui occurrunt, erunt inter ſe ut quadrata ſegrnen- ; 

torum contingentis inter ipſas parallelas, & ejus contactum. ©. © 1 
Cor. V. Vel fi recta quævis contingens ſectionem combat, , * 

currat duabus paralletis contingentihus eandem;ſectionem, vob ſee· 1 5 


Sec kionum Conicarum Lib. IJ. 25 


num inter earum contactus, & contingentem cui occurrunt, erunt 
nter ſe ut quadrata ex e iſtius 3 inter pa- 
rallelas & ejus contactum. | 

= Cos. VI. Vel fi recta quævis contingens ſectionem conicam, 


occurrat duabus parallelis, -Quarum una eſt contingens, & altera 
ſecans; quadratum ex ſegmento contingentis, & rectangulum 


WE contentum ſegmentis ſecantis inter ſectionem & contingentem cui 


occurrunt, erunt inter ſe ut quadrata EX ſegmentis iſtius contin- 
gentis inter 13 parallelas, & ejus contactum. 


PROP. XIX. 


8 9058 rectæ ſibi invicem parallelæ occurrant cuivis rectæ la- 


teri coniparallelz, & ambæ contingant, aut ſecent, vel earum 


una contingat, & altera ſecet ſectionem conicam vel ſectiones 
oppoſitas; quadrata ex contingentium ſegmentis, vel rec- 


tangula contenta ſecantium ſegmentis, inter rectam cui 


occurrunt, & ſectionem vel ſectiones, erunt inter ſe ut 


ſegmenta iſtius rectæ inter ipſas parallelas, & punctum in 


ao occurrit erna conicæ. 5 


AM ec rects. cui "dl occurrunt, quoniam eſt pa- 
rallela lateri coni, conveniet cum ſuperficie coni, & proinde 


* 


cum ipſa ſectione conica (in cujus plano eſt) in unico puncto (ber 


Prop. 5. & Cor. 1. Def. ) unde conſtat Fropoſitio. per Fab 12. & 
Cor. 1 Def. 


„en e f nes MVN fit SEE in | ſuperſicie coni ot 


& eam ſecent rectæ parallels MN & AB occurrentes diametro ejus 


Pie. „ 


IV in P, C; rectangula MDN, ACB contenta ſegmentis parallela- : 


rum inter diametrum & Parabolam, erunt inter ſe ut DV, CV 
ſegmenta diametri inter parallels, & verticem ejus V. Vel ſi recta 
NI. 28 alete 585 MN. . Parabolamn i in T, & occurrat dia- 
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lela lateri coni, ei ſciz. in quo planum verticale contingit ſuperficiem 
in qua poſita eſt Parabola. Ude mw e ex DRC TO 


Contingant duæ rectæ ſibi invicem parallels i= Elliphm, aut Hy- ; 


metro LV in X; erit rectangulum _— ad quairatum ex rx. ut 
DV ad XV. 


Nam per Definitionem 1 5, quævis ane bel elt penal 


LD PROP. XX. De 469 

 Contin gant duæ rectæ fibi invicem "eattcs Ellipfim, a aut 
Hyperbolas oppoſitas, & in iſtis contingentibus ſumantur 
duo puncta a punctis contactus æquidiſtantia. Si recta hæc 

7 puncta conjungens' ſecet Ellipfim, aut Hyperbolas oppoſi- 
tas in duobus punctis, erunt ejus ſegmenta, inter hæe 


puncta & contingentes, æqualia: : vel Gi Ellipſim contingat, 
erunt ſegmenta, inter jus. contactum & e | 


æqualia. 1 e ee 


En P's Pegg: A. 


AN ON 8 T A T hzc Propoſitio e ex Propoltione I 3 & Coro. 
lario 1, Def. - 


PROP. XXI. W % 01 8. 


perbolas oppoſitas; ; recta earum contactus Jungens bifa- - 
riam ſecabit omnes rectas ab Ellipſi, aut utrayis Hypee> l 
bola terminatas & contingentibus parallelas.” e 


IR) » ks 2 
A M omnes rectæ contingentibus parallelz, cnn occur- 


rent rectæ jungenti © COntactus z unde e e er 7 
der 14. & Cor. 1. Def. 8 17. 


Con. I. Hine ſi duæ rectæ inter ſe 2 AB & GH, 1 
que terminentur Ellipſi, Hyperbola vel diverſis &. oppoſitis Hy- 
eln, ; recta O8, WISE bifariam feeapy,) occurret Ellipſi, vel 


c 


4,54 + 8 


:  Seffionum Cynicarum Lib. I. 27 
MANyperbolis in duobus punctis, per quæ ſt — ee 
W crunt parallelæ rectis bifariam ſectis. 
Intelligantur enim duæ rectæ VX, LT parallelæ rectis AB, GH : 
contingere Ellipſim aut oppoſitas Hyperbolas (per Prop. 17.) in 
punctis V, L; tum recta LV jungens earum contactus bifariam 
5 ſecabit rectas AB, GH & proinde: Genet cum ipſa OS: ge con- 
W at Corollarium. 
Cox. II. Hinc fi rectæ AB, GHi inter ſe parallele, et terminatæ 
Ekllipſi Hyperbola aut diverſis & oppoſitis Hyperbolis, bifariam 
WE ſ{ecentur recta OS; & per puncta V& L in quibus recta biſecans 
coccurrit Ellipſi aut Hyperbolis, ducantur rectæ VX, LT parallelz 
rectis biſectis, erunt contingentes; nam fi non (per Cor. præced.) 
contingentes per hæc puncta ductæ erunt quoque Parallclic rectis 
AE, GH, quod eſt abſurdum. 

Co. III. Hinc patet methodus acid duas rectas contingen- 
tes Ellipſim aut oppoſitas Hyperbolas, quæ parallelz ſint rectæ poſi- 
tione datæ, & ſecanti Ellipſim aut Hyperbolam ; nempe ducatur 
altera ſecans huic datæ ſecanti parallela, bifariam ſecentur hz 
parallelæ, & per puncta in quibus recta biſecans occurrit Ellipſi : 
aut Hyperbolis, ducantur duæ rectæ parallel rectæ politione date ; z 
he erunt RUIN; per Cor. * 


PROP. XXII. PROBL. IT 5 I 
Bur b aut Hyperbelis ppi poſitione datis, invenire 1 
centrum; & unicum eſſe centrum cujuſyis ts pts aut 1 


ee demonſtrare. 


— 


AT lines VAGBB, Ellipſts aut eHyperbola, 4 & 1 Re 7 munen io. 22, p 25 br Ne 5 
hola huic oppoſi ta: ducantur duæ rectæ ſibi invicem parallele 23. 1 


N Ellipſim aut Hyperbolam in punctis A, B & G, H, ducatur ** 
recta OS * ſecans 3 AB, GH, & occurrens. (per Sor. 5 e 
: FIR D 2 — FI » 8 sf 4 R 
nes 


28 Secnionum Conicarum Lib. I. 
I. præced.) Ellipſi aut oppoſitis Hyperbolis in duobus punctis puta 
V, L, bifariam ſecetur recta VL in C; erit iſtud punctum C centrum. 


Nam per puncta V, L ducantur rectæ VX, LT parallelæ ipſis 
AB, GH; erunt VX, LT contingentes per Cor. 2. præced. ducatut 


ergo per punctum C quzvis recta occurrens Ellipſi aut Hyperbolis 
oppoſitis in punctis E, F & contingentibus VX, LT in QP; tum 
propter ſimilia triangula CV. CLP, & rectas CV, CL æquales, 
erunt rectæ CQ. zquales, & etiam contingentes VQ, LP ; ergo 
erunt rectz QE, PF zquales (per 20. hujus) ergo æquales ſunt ipſæ 


CE, CF. Si vero in Ellipſi recta per C ducta, & ei occurrens in 


e 


Si nune (ſtantibus jam poſitis) ponatur aliud eſſe centrum Hyper- 


bolarum, puta punctum D; per id ducatur recta parallela ipſi VE, 
occurret oppoſitis Hyperbolis in duobus punctis A, G (Cor. 4. Def ) 
occurrat vero contingentibus VX, LT in Q. R; erunt (propter 
parallelogrammum) VQ, LR æquales, ergo 0 erunt Q, RG 
(per Prop. 20.) ſed propter D centrum (per Hypoth.) æquales ſunt 


DA, GH, ergo æquales ſunt DQ. DR; ducatur nunc quævis alia 
recta per D, occurrens Hyperbolis in V, Z, & contingentibus in I, 


K; propter D centrum (per Hypoth.) erunt DY, DZ æquales, & 
propter triangula Dol, DRK ſimilia, & rectas DDR æquales, 
erunt ipſæ DI, DK æquales; & proinde (per g. 2.) erunt rectdhgula 
VIZ, YKZ æqualia. Sed hæc rectangula ſunt it quadxata cc 
gentium VI, LK per Cor. 2. Prdp,! 

inde ipſæ rectæ VI, LK zquantur; ergo recta IK parallela, eſt rectæ 

VL, (33. 1.) hoc eſt, ipfi AG, quod eſt abſurdum; ergo nullum aliud 


N 


punctum præter C eſt centrum Hyperbolarum. Quod eodem Pror- 
tus modo oſtendi poteſt de Ellipſi; hoc. autem pe. ſe manifeſtum 


2 


s ergo hæc quadrata, S* pro- 


"ER 
Fes 
. EP 


"- 
Ang 


duobus punctis M, N {it parallela contingentibus VX, LT, bifariam 9 

ſecabitur in C (per Propoſitionem præced.) Ergo cum quævis recta 
per C ducta, & Ellipſi aut oppoſitis Hyperbolis terminata, in hoc 
puncto C bifariam ſecatur erit hoc punctum C centrum Ellipſeos 


Re | Hyperbolarum per Definitionem 16. Q. E. 705 9 1 0 
FIC. 23. 


3 Sectionum Conicarum Lib. I. 29 
5 eſt, nam ſi duo eſſent centra Ellipſeos, recta * terminata 
bifariam ſecaretur in duobus n * E A. 


3 


Con. I. omnes r rectz : jungentes contactus duarum parallelarum 
3» Ellipſim aut Hyperbolas oppoſitas contingentium, ſe mutuo bifari- 
am ſecant in uno eodemque puncto ſcilicet centro: nam i in diverſis 
WE punctis bifariam ſecari poſſint, plura eſſent .centra Ellipſeos aut 
Hyperbolarum oppoſitarum, ex prima parte demonſtrationis præce-· 
dentis, contra quod i in ſecunda oftenſum eſt. 3 
Cox. II. Quævis recta ut LV, jungens contacts duarum RET 
larum contingentium LT, VX, tranſit per centrum & proinde 
eſt diameter Ellipfeos aut diameter tranſverſa e 
per Def. . 5 
Con. III. Hine duæ contingentes LT, vx ducts per vertices _ 
ejuſdem diametri LV Ellipſeos aut Hyperbolarum ſunt parallele : 
Nam fi non, duci poteſt alia contingens uni earum parallela (Cor. 
F. 1. hujus) & recta contactus harum parallelarum jungens tran- 
ſiret quoque per centrum (Cor. 1. hujus) quod eſt abſurdum. 5 
Con. IV. Nulla recta Hyperbolam contingens per centrum ejus 
tranſit; nam ſi recta quævis contingat Hyperbolam, alia recta 
ip parallela contingere poteſt Hyperbolam oppoſitam (Cor. 1. 
17. hujus) & recta earum contactus jungens tranſit per cen- 
trum, & proinde neutra e N ane ber centrum 
tranſire poteſt. 3 N 
e Hine quævis recta e a centro C Hyperbolæ, ad 
punctum in ea V, erit ſemidiameter tranſverſa; nam Hyperbolam e i 
. non continget in: V per Cor. przced: ergo per V ducatur VX con- 


tingens Hyperbolam, & hui Parallela ducatur LT, contingens a i 
_ Hyperbolam- oppoſitam; ater. jungentem -LV eſſe diametrum 7 
 tranſverſum (per. Cor. 2.) & proinde coincidere cum recta ( V. 2 
1 9 es recta 1 e ee e ; 
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diameter tranſverſa VCL, & per alterum ejus verticem I. ducatur 5 
LT contingens oppoſitam Hyperbolam, parallela ipſi VX per Cor. 
3. præced. & ducatur quævis recta parallela ipſi VCI. occurrens 


les ſunt rectæ QA, RG (Prop. 20.) & propter VC, CL æquales &. 

CD ipſis VX, LT parallelam, erunt etiam QD, DR æquales, go 
recta AG bifariam ſecatur in D per rectam MN: 82 80 hac rect! _ 
et diameter ſecunda per. Def. 18. RES D. „ Re ol 


Diameter ſectionis cujuſvis « conicæ bifariam hom omnes rec-;" 8 


K ſit recta MN parallel ipſi VX, Parabolà terminata & occurrens! 
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PRO „„ 
Omnis, recta per centrum Hyperbolz — pen becker 
Hyperbolam contingenti, vel in duobus punctis ſecanti, 
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oppolitis Hyperbolis (per. Cor. þ Def.) in duobus punctis A, G, & ; 
contingentibus VX, LD in QR, & rectæ MN in D; tum propter 1 
parallelogrammum, erunt contingentes VQILR Sales ergo 2qua-. 


aA — 


PROP. xxIV. + FO 
- , 2 7 $ * 
A 


tas a ſectione terminatas, & parallelas * l vera: 
ticem ejus ductæ. „ 8 | 


— 


Ss © — +, , 


RIM O ſit BAD. conus, 1 in us 1 fectio. Nu! 
Parabola, cujus planum verticale ſit ADE, & diameter recta 
LV, & contingat recta VX Parabolam'in V yertice bree, 


diametro LV in P; in hoc puncto bifariam ſecabitu . N 1 

Nam ducatur e coni AV, & per AV, & contingentem XI iran”. * 
ſeat planum ABK, hoc continget ſuperficiem conicam in latere AVI F 
. 3. 3: huj.) & Pome AV ſecat e LY, AD tit £ 
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onicarum Lib. I. 31 


in l cum iis plano (7. 11.) ergo recta LV eſt in plano tri- 7 
anguli BAD: per punctumP ducatur in hoc plano recta quævis oc- 3 
Currens ipſi AD m puncto quodam Q. & ipſi AB in O; per hæc 
85 5 ducantur in planis contingentibus ADE, ABK, rectz QR, 
parallelæ rectæ A] interſectioni plani contingentis ABK cum 
* verticali ADE, hæ rectæ ſuperficiem contingent in punctis 
O, & quoniam ſunt parallelæ ipſi AF erunt parallelz con- e 

tingenti VX (per 16. 11.) ut & ipſi MN (9. 11.) ſed recta — 


MN bifariam ſecatur in P a recta jungente contactus Q. O (per 
Prop. 14.) & proinde. a diametro IVV. 584 


Secundo, ſit ſectio Ellipſis aut Hyperbol: quoniam contin- 5 
gentes ductæ per utramque verticem cujuſvis diametri ſunt inter 5 | 
ſe parallelæ (per Cor. 3. 22. hujus) quævis diameter bifariam 
ſecabit omnes rec tas iſtis contingentibus parallelas, & Ellipſi vel 


alterutrà Hyperbola terminatas, ut conſtat ex Prop. AT. 


* 


— p * - i oy - 


[OR * 74 o 


diametro ſecundæ ſunt parallelæ. Et contra, fi recta AG 
ſecta 4 diametro ſecunda MN, erit parallela di- 

VX, L, quæ ſunt iſti diametro {ecu 
1T recta A0 Hyperbali 100 tac . & 


"TY jungenti contactus bei ee VX. [ LT, que iſti 
it bi < 
ametro tranſverſe LV jungenti contactus contingentium 
Dae FE ts 
parallela diametro LV jungenti contactus contingen- 
um VX, ET quz ſunt ipſi MN parallelæ, & occurrat i 
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32 + Seftronum' Conicarum Lib. I. 
Noam occurrat ipſa AG contingentibus in Q, R punctis; tum 
(propter parallelogrammum LVQR) erunt contingentes VQ, LR 
æquales, ergo æquales ſunt rectæ AQRG, (per Prop. 20.) & prop- 
ter VC, CL æquales & rectam CD ipſis VQ.LR parallelam, 
erunt O, DR æquales; ergo æquales ſunt your AD, 9p 1 
AG bifariam ſecatur diametro ſecunda MN. 
Pars 2. Et (iiſdem manentibus) ſi recta AG bifariam Seth . 
ametro MN, erit parallela diametro LV, jungenti contactus con- 
tingentium VX, LF quæ ipſi MN ſunt parallele; nam propter 
VG; CL- zquales, & rectas V. CD, LR parallelas, erunt QD, DR 
æquales, ſed per hypotheſin AD, DG ſunt æquales; ergo 
æquales ſunt rectæ AQ. RG & ergo æqualia ſunt rectangula AQG, 
ARG, ſed hæc rectangula ſunt ut quadrata contingentium VQ,LR 
(per Cor. 2. Prop. 1 8.) ergo hec quadrata & proinde ipſæ rectæ 
VO. LR. æquantur; xg 3 33. .); rectæ A & LV ſunt 
parallele. Q E. L 5 


err 


riam Cocks, eſt parallet conti ngenti per verticem ſis dinthettf hi 
tæ (modo cum ſectio fit Ellipſis ipſa recta bifariam ſecta, non ſit 
diameter.) Nam ſi non eſſet parallela huic contingenti, ſit (per 
Prop. 17. ) parallela contingenti ductæ per verticem alterius di- 
ametri; tum per Prop. 24. ab hac altera diameteg bifariam guo- 
que ſecaretur: quod eſt abſurdum. 
Co. II. Omnes rectæ ordinatim blicats: cidem a diametto 
ſect conicæ ſunt inter ſe parallelæ. Nam cum apphcantur di 
ametro Parabolæ, Ellipſeos, aut diametro tranſverſæ Hyperbola 
omnes erunt parallel contingenti per verticem iſtius diametri duets 


we Cor. 1 & cum 9 Aan ſecunde Hyper- 
F e 
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SgHionum Conicarum Lib. I. 3 3 


bolæ) erunt uni eidemque diametro tranſverſæ parallelæ, per caſum 


ſecundum Propoſitions præcedentis. 


5 Con. III. Hine quævis recta ſectione edel vel Hyperbelie 
„ oppoſitis terminata & parallela ordinatim applicatis cuivis diame- 
5 tro, erit eidem diametro ordinatim applicata. 0 8 


Cox. IV. Hine etiam, duæ rectz ſectione « conici vel ſections. 
bus oppoſitis terminatæ ſe mutuo bifariam decuſſare nequeunt, 
niſi occurrunt in centro Ellipſeos aut ſectionum oppoſitarum. 
Nam fi poſſint, tum duci poteſt diameter ſectionis utraſque bi- 
WW fariam fecans, & proinde eſſent amber ordinatim applicate ei- 
dem diametro & ay (per Cor. 2) inter ao e N eſt : 


* . 5 
* Ee 
N di 
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"Gon: v. Hoe etiam patet, quod fi duæ rectz fibi invicem 


parallele terminentur ſectione conicà vel ſectionibus oppolitis, di- 


ameter unam biſecans bifariam ſecabit alteram. 


Son VI. "Rats biſecans duas parallelas tetione conica * 55 
ſectionibus oppoſitis terminatas eſt diameter. Nm diameter 


unam biſecans * ſecabit alteram. 


Con. VII. Hinc, ſegmento ſectionis conicæ poſitione dato, 


inveniri poſſunt diametri & centrum ejus: duetis enim dufibus 
parallelis ſegmento terminatis, recta utraſque biſecans erit dia- 


meter; eodem modo, inveniri poteſt alia diameter, quæ ſi ſit 


priori parallela, ſectio erit Parabola. Si diametri occurrant, oc- 
curſus eſt centrum ſectionis, quæ erit Ellipſis, ſi ſegmentum ſit 


concavum verſus centrum; * vero eee 0 erit . 
Wh : 45 DEED 


Con. VII. - Rech per verticem diametri 555 parallela is. 
natis 7s cootinges ſectionem. Nam fi Wt, ducatur Br. ver- 
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34 Secflonum Conicarum Lib. 1. 


ticem ejus, recta contingens ſectionem, hæc quoque erit ker. 


lela ordinatis iſtius diametri per Cor. 1. 2 Kol -- 14185 


. Cox. IX. Hinc patet- methodus ducendi rectam quæ fectioniem 
conicam poſitione datam contingat, & ſit -parallela cuivis Tectas 


ſectionem in duobus punctis ſecanti; nam. ducatur recta huie 


ſecanti parallela & ſectione terminata, recta has parallelas bifa- 
riam ſecans erit diameter, & recta per verticem ejus Von TO 
rectis biſectis ſectionem EIT per n Præced. 109090" $979.” 
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ads 


polig s fibi invicem occurrant; recta per earum occur- 

| ſum ducta, & bifariam fecans rectam e contactus, YT 

erit diameter ſectionis. | Ae I pa Je 2160393 3 1 Ml 
ec k lid an- 25 l 


0 NTI NGAN ＋ enim rectæ PM, PN, r oonicam 
vel ſectiones ; oppoſitas i in M, N,; jungantur puncta M, N & 


= PO bifariam ſecans ipſam MN in ©; crit PO. diameter. 


g.+ 4 +..4 183 * Ci {$3317 4 An +: 


:Nam ſi non, per punctum O ducatur a ſectionis oc· 
currens contingenti PM in Q & jungatur NQ ſectioni iterum 
occurrens in puncto A; per A ducatur recta AD parallela ipſi MN, 
hc occurret ſectioni oppoſitæ ut in B (Cor. 4. ad Def.) cum 
puncta . M, N ſunt in oppoſitis ſectionibus; & cum hæc puncta 
ſunt in eadem ſectione, quoniam A non eſt. vertex diargetri..OG & 
recta AD ipſi MN: parallela non continget {ectionem, (per r Cor, 4. 
præc. & Cor. 2. 1). huj) occurrat igitur ſection iterum in B & 


IM _wphOQnX&PMmn D; cum recta AB fit. parallela ipſi MN 


'A diametro OQ biſecte, 773 quoque ab èadem diamdttio befatiam 
ſecabitur (per Cor. g. præc.) exit igitur ſegmentum AX equate 


8 l BX; & quoniam in trianguls Wy recta IIA vertice ducts | 


bien f 


BX, 


NI 


tactus. 
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Sec fianum Conicarum Lib. I. 
biſecat baſim in O, eadem biſecabit rectam AD baſi parallelam in 
X; ergo ſegmentum DX eſt æ quale ſegmento AX, hoe eſt, ipſi 


quod fieri nequit; ergo nulla reeta per punctum - O ducta 
præter ipſam PO eſt diameter ſectionis. „ E. D. [REM 


PROP. XXVII. 5 


Dos Ame | Ellipfeos aut Hy 
pare rectis alteri ordinatim applicatis, ſunt diametri 
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os. quarum: una. Gt 
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Con. I. Et contra: fi duæ rectæ Comet conicam vel ſectio- 
nes. oppoſitas contingentes ſibi invicem occurrant; diameter biſe- 
cans jungentem contactus tranſibit per occurſum contingentium. 
Nam unica diameter biſecare poteſt j jungentem contactus, & recta 
biſecans jungentem contactus & tranſiens per occurſum N 
tium eſt diameter; ergo conſtat Corollarium. ; h 


Con. II. "Hine patet, quod fi due rectæ eortibentes ions 
conicam, vel ſectiones oppoſitas ſibi invicem occurrant, earum 
occurſus erit ad diametrum QUE bifariam ſecat Jungenter con- 


Cor. Il Hine, t. tres rectæ e contingentes rake vel ſectiones 
 oppoſitas, in uno puncto occurrere ſibi invicem nequeunt. ; 


Nam f poſlint; ducantur Jan rectæ jungentes unum punctum 
contactus cum duobus reliquis; tum (per Cor. 1.) duæ diametri 
| has rectas biſecantes occurrerent ſibi invicem in occurſu contingen- 
tium, quod fieri nequit. Nam ſi ſectio fit Parabola, diametri nun- 
& diametri Ellipſeos aut Hyperbolæ folummodo 
occurrunt in centro, 4 due 2 tranſit been Cor. Ae bo, 
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36 Secionum Conicarum Lib. I. 
IT MN quævis diameter Ellipſeos aut diameter ſecunda Hy- 


perbolz, cui occurrat in puncto D recta AG ei ordinatim appli- 
cata, & fit diameter LV ipſt AG Parallela; erunt hz duæ diametri 


MN, LV diametri conjugatæ. 


Nam per vertices diametri LV ducantur contingentes VX, LT 
erunt inter ſe Parallelæ (per Cor. 3. Prop. 22.) & occurrant ipſi AG 
(fi opus productz)in QR punctis; tum, propter parallelogrammum, 
erunt contingentes VQ, LR æquales, ergo (per Prop. 20.) erunt 


rectæ AQ, RG æquales; fed æquales ſunt AD, DOG (per hyp otheſin) 


ergo æquales ſunt rectæ OM, DR, & rectz VC, CL ſunt æquales, 
ergo CD five MN parallela eſt ipſis VQLLET'; ſed diameter LV 


bifariam ſecat (per 24. hujus) omnes rectas quæ, ipſis VO. LT. 
| hoc eſt, ipſi diametro MN ſunt Parallelæ; ergo diametri MN, LV 


ſunt diametri conjugate per Definitionem 19. 


5555 


Sit nunc recta AB ordinatim applicata diametro tranſverſe LV 


Hyperbolz, & ducatur diameter ſecunda MN ipſi AB. parallela; 
erunt diametri LV, MN conjugate. Nam per vertices diametri 


LV ducantur rectæ VX, LT, parallelæ ipſi AB, hoc eſt diametro 


MN, erunt contingentes ; (Cor. 8. 25, hujus) ergo per Prop. 25. 
diameter MN bifariam ſecat omnes rectas Hyperbolis oppoſitis 


terminatas & diametro LV OT: Ergo'd diamets LV, PO ſunt 


'Con: Patet quod W conic diane eſt parallela eius 


diametro conjugatæ. Et quod duæ diametri ſunt conjugatæ, ſi una 


earum ſit parallela contingenti per verticem alterius ductæ. 
Et contra: contingens per verticem diametri d: acta eſt parallela 
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PROP. XXVIII. PRO B. III. 

atis poſitione ſectione conica ejuſque diametro; per datum 
in ſectione punctum ducere rectam quæ fit ordinatim iſti 
diametro e 


75 48 Ps 


IRI Mo, ſit ſectio Parabole aut Feb gjuſque diameter Fi. 27. 

MN poſitione data (quæ in Hyperbola ſit tranſyerſa) datum 

Laue in ſectione ſit punctum A, ad diametrum MN ducatur quævis 

recta AN, & producatur ad H ut æquales ſint AN, NH, per H 

ducatur recta ipſi MN parallela quæ per Cor. 4. & 5. Def. occur- 

ret ſectioni in aliquo puncto G; erit Juncta AG ordinatim ap- 

plicata diametro MN. 1 FT 
Nam, propter zquales AN, NH: & parallcla DN, GH, =quales 

went AD; D., 12 
Secundo, ſit ſectio Ellipſis aut , & ſit MN quævis PIC. 22, 

diameter Ellipſeos aut diameter ſecunda Hyperbolæ, cui a puncto 23. 

in ſectione A ducenda eſt ordinatim applicata; inveniatur centrum « © 

ſectionis (22. huj.) & per punctum A ducatur diameter ſectionis 

ACH; fi recta per verticem ejus H vel A ducta parallela ipſi MN, 

ſectionem contingat, tum diameter ACH eſt conjugata ipſi MN, & 

hz diametri dicuntur ſibi invicem ordinatim applicari. Si vero 


* rr 


recta per H ducta & ipſi MN parallela, ſectioni iterum occurrat - * 
in puncto aliquo G, Juncta AG.erit ordinatim applicata diametro 7 av 


MN. Nam ei. occurrat in D; propter æquales AC, CH & paral- 
lelas HG, CD, æquales erunt AD, DG, eſt igitur En AG. ording- 5 
tim applicata diametro MN. 2. E. F. 


Con. Hine, per punctum datum in ſectione o conica capoſitione Jaan, = 
duci poteſt recta quæ ipſam contingat : Nempe per Cor. 7. A 
25. inveniantur diametri ſectionis, & per punctum datum ducatur I 
Grarnepa cui vo hanc Prop.) ducatur ordinata; recta huic ordi- 
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+ { Quadrata e quæ ordinatim e 8 diame- 


Fic. 28. 


Fig. 22, 


23. 


erunt per Cor. Prop. 19. rectangula BCA, HDG, hoc eſt, 
_ drata ex ordinatis BC, HD inter ſe, ut CL, DL ſeiz. abſciſe 
metri inter ipſas ordinatas & verticem Jus 14 Def. 21. "RE D. p 


5B: O . JK. - 


tro Parabolz, ſunt inter le, ut abſciſſæ iſtius diametri inter 
 Ipſas ordinatas, & verticem ejus. 


* 


K.. 


IT Parabolz diameter LV cujus vertex lt V, occurratque 
rectis BA, HG ipſi ordinatim applicatis in punctis C, D. 
Quoniam hæ rectæ ſunt inter ſe paralle læ (Cor. 2. Prop. 25. ) 


- 


PROP. 3 


Quadrata rectarum quæ ordinatim enter cuivis diame- 
tro Ellipſeos vel tranſverſæ diametro Hyperbolæ, ſunt in- 


ter ſe, ut rectangula contenta abſciſſis ee inter verti- 


ces ejus, & ipſas ordinatas. 


\ IT Ly diameter Ellipſeos vel Waden diameter Hyper: | 
bolæ cujus vertices ſunt L, V, occurratque in punctis O, 8 
duabus rectis BA, HG ipſi ordinatim applicatis, & Tg thinks 
: My vel diverſis Hyperbolis terminatis. VET 
Quoniam he rectæ ſunt inter ſe parallele (Cor. 2. Prop. 2% J : 
erunt per (Cor. 1. Prop. 18.) rectangula BOA, HSG, hoc eſt 
quadrata ex ordinatis BO, HS inter ſe ut rectangula LOV, LSV 
contenta ſciz. whſciſlis diametri LV inter 1 ordinatas & ver- 
tices 9Jus. . E. B. e 1 5 5 © 


Con. I. Cum per hanc ot manifeſtum elt, TY in 
Ellipſi, vel Hyperbolis oppoſitis, ordinatæ eidem diametro applica- 
tz, quæ æqualiter a centro diſtant, ſunt æquales inter ſe; paret 
etiam ſi ſectiones oppoſitæ ſibi invicem ita apponantur, ut tecta 
VO cum pi LS, & . VOG cum e 0 alterpo: LSS 


5 coincidat, 
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Sectionum Conicarum J. 
coincidat; quod totæ ſectiones penitus congruent: & ſimiliter duo 
ſegmenta Ellipſeos in que ab gus-diametro dividitur, ita ſibi invi- 
cem apponi poſſunt, ut- in toto congruant. 


Con. II. Hinc, ſi ſuper diametrum Ellipſeos deſcribatur c 
& a duòbus punetis hujuſce diametri ducantur ad Elliplim rectæ huic 


diametro ordinatim applicatæ, & rectæ ad Circulum eidem dia- 
metro perpendiculares ; erunt ipſe ordinate inter ſe, ut perpen- 
diculares. Nam per hanc Prop. quadrata ex ordinatis ſunt inter 
ſe ut rectangula contenta abſciſſis diametri inter ipſas & vertices 


ejus, hoc eſt; (propter Circulum) ut quadrata ex ve 
1 ipulares,.. 4 


e 


' PROP. XXXI. 


ectæ i invicem occurrentes contingant vel ſecent, 
vel earum una contingat & altera ſecet Ellipſim; qua- 


drata Xx contingen 1tium, ſegmentis, vel rectangula contenta 


| ſogmentis-ſecatitium; imer /rectarumn -oecurſura,. & Ellip- 


wo 39 


ſim, erunt ad ſe invicem ut quadrata e ene 


BOW ple rectæ ſunt Fee „„ ee 


AN diametr Ellipf 58 : » fibi INVICem-OCCur- 


runt in..centro, & rectangula, contenta ecarum ſegmentis 


inter centrum & Ellipſim, ſunt quadrata ſemididmetrorum. Ergo 
e ſecantium, ſunt inter & ut eee ſemidiametro—- 


r 18. ha).) quadrata contingentium, vel rectangula contenta 


2 7 
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ton. I. 1 i in Ellipſt, recta Ab ordinatim. applicetur 
diametro MN erit rectangulum MDN-: contentum abſciſſis dia- 
metri MN, ad quadratum ex ordinata AD, 1 ut quadratum ex dia- 
metro MN, ad quadratum ex iplius Sompngata ILV. Nam oc- 
ug recta AD. e a in 1 efit quadratum ex AD 
JET? 2 Ch IE, quale 


Fie 23. 
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Fi. 23. 


trum & jungatur CA; erit (per 47. 1.) quadratum ex CA a 
quadratis ex CD, DA, hoc eſt quadrato ex CD una cum rectan- 
gulo MDN (nam rectangulum MDN & quadratum ex DA æquan- 
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æquale rectangulo ADG, & per Cor. 27. huj. diameter LV & 
recta AG ſunt 3 4 conſtat Corollarium ex hac Propo- 
poſitione. 


Cor, II. Si duæ diameti conjugatæ Ellipſeos MN & L ſint 


ſibi invicem perpendiculares, erunt inæquales; nam ſi eſſent 


æquales, a quovis puncto Ellipſeos A ducatur recta AD ad diame- 
trum MN ei ordinatim applicata, erit ipſi LV parallela (Cor. 27. 
huj.) & proinde angulus MDA eſt rectus (per Hyp.) ſit Q cen- 
uale 


tur per Cor. præc. quia æquales ſunt diametri MN, LV per Hyp.) 
ſive (5. 2.) quadrato ex ſemidiametro CN; ergo ſemidiametri CA, 


CN ſunt æquales: & ſimiliter eſſent omnes ſemidiametri Ellip- 
ſeos inter ſe æquales & proinde Ellipſis eſſet Cireulns, aer eſt 
abſurdum, ergo conſtat Corollarium. 


Cor. III. Hinc patet, quod fi duæ rectæ anne Ellipfim 


ſibi invicem occurrant; ſegmenta contingentium inter occurſum 


& contactus, erunt ad ſe invicem ut _ ſemidimewi, quibus 
ſunt parallele. „ 


p *3 * 
11 0 8 
PR x 
- — 
8 3 e — ] "Te EE 112 
* re 1.7 ** 


DET I NI TIO. X30.” x IS 


> wt 1 


\I in Hyperbolæ diametro ſecunda, flaky Cai MN 
in centro biſectum, & fit quadratum ex ſegmento MN ad 
quadratum ex diametro LV huic diametro ſecundæ conjugati, ut 
quadrata ex ordinatim applicatis diametro LV ſunt ad rectangula 


contenta ejus abſciſſis, puncta M, N, termini hujus ſegmenti, dicun- 


tur Vertices iſtius diametri ſecundæ; & magnitudo cujufvis diametri | 
ſecundæ per hujuſmodi puncta dete minatur, ut nfagnituds dia- 


g 7 "PCT 
metri tranſverſæ Pe; vertices 1908 dererminatur. » De e eee 
148 £391 Þ9 4 GA. 57921 zl | 
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Si a puncto Hyperbolæ ducatur recta ordinatim applicata 


diametro ſecundz ut quadratum ex ea diametro ſecunda, 


eſt ad quadratum ex diametro tranſverſa el, conjugata , ita 
erit ſumma quadratorum ex ſemidiametro ſecunda & ſeg- 
mento ejus inter centrum & ordinatam, ad quadratum 
; ex ordinata. bf ; | ; | i 5 a 1 N Fil 5 F q 1 „ * 
r iin eee eee enen 


metro ſecundæ MN, & ſit diameter LV ipſi MN oonjugata; 
erit quadratum ex CN, ad eee ex CV, ut quadrata ex CN, 
COD ſimul,” ad quadratum ex AD. 


Nam ducatur AO ordinatim Aha ipſi diametro LV, erit 
COAD parallelogrammum, (per Cor. Prop. 27 ) & proinde qua- 
les ſunt AD, OC ut & AO, DO. CORE en enen JOE 

Per Definitionem præcedentem, TR qua adratum \ ex CN ad qua- 
dratum ex CV, ut quadratum ex (AO five) CD ad rectangulum 
VOL; ergo (per 12. 5.) erit ut quadratum ex CN ad quadra- 
tum ex CV, ita ſumma quadratorum * CN, CD, ad 
ex CV & Wlan angulum VOL ſimul, hoc elt (per 6. 
tum ex OO, five AD... 
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quadratum 
2900 quadra- 
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Con. Hine, i a bil punctis in Hyperbola vel oppoſit tis 
Hyperbolis ducantir duz rectz diametro ſecundæ ordinatim appli- 


"as 


catz erit qu uadratum ex primo ducta, ad quadratum e ex altera, ut 


fam quadratorum ex ſemidiametro ſeeunda & diſtantia primo 
ductæ a centro, ad ſummam quadratorum ex eadem ſemidiame- 


tro ſecynda & diſtantia alterius à centro. VVV 
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PRO P. XXXIIL 
Datà poſitione quàvis recti indefinità VL, & puncto V in 
ea dato, & data recta MN ab ipſa VL bifariam ſect2 1 in 
8 deſeribi poteſt Parabola, cujus diameter fit recta 


W verticem hben punctum V, & cul recta MN ſit 
ö ordinatim applicats. 1 — 


1A M per rectam MN « ne RS 9 a \ hoo 
MPV diverſum, & in hoc plano deſcribatur Circulus circa 


diametrum MN, & ducatur diameter ejus BPD, ipſi MN per- 
pendicularis, oceuxrens circulo in punetis B, D; pungatur BV, & per 
punctum D in plano VBD-dueatur recta DA ipfi VL parallels, que 


rectæ BV alicubi oecurrat ut in puncto A; quo puncto immoto manen- 


te, agatur recta AD circa peripheriam circuli BND M; interſeetio ſu- 
perficiei conicæ, motn <us genitæ, cum plano MFV, e erit Parabola. 


Nam per D ducatur D. parallela ipſi MN, exit perpendicu- 
laris diametro BD (per conſtructionem) & ergo Cirgulum cantin- 
get in D, & proinde planum ADE ſuperficiem continget (3. huj.) 


& erit parallelum plano ſectionis MVN (per 15. 11.) Hæc ſectio 
eſt ergo Parabola, & recta VL parallela ipſi AD eſt diameter dus, 


habens verticem punctum V. & recta MN eſt huic diametro. ordi- 


natim applicara ; ; quæ omnia daten ex Delimiter 11. ths 


Cor. Si duz rectz NP, YZ inter ſe parallele, occurrant cuivis 
rectæ VL, & in ea ſumatur Punctum V, (non inter P & Z,) ita ut 
quadratum ex NP ſit ad quadratum ex YZ, ut PV, ad ZV. erunt 
puncta N, Y, in Parabola habente rectam LV V di anetrum, cuſus 

vertex eſt punctum V, & cui ordinatim applicantur rectæ N P., LZ. 


Nam ſi (per hanc Prop.) deſcribatur Parabola circa F, 


cujus vertex fit V, & in qua recta NPM fit iſti diametro ordi- 
natim applicata, quoniam recta VZ. ſecat diametrum infra ver- 
den, 7 utrinque occurret Parabolæ in duobus punctis 
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| (per T: 11.) contra N 


dicularis ipſt MN, in hae recta, 
P pro centro, deſcribatur Cireulus tranſiens per puncta M, N, qui 
rectæ B alteubi oecurrat ut in punetis B, D. Concurrant rects 
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Seals Comtearum Lil. IL. 43 
(15. hvj) & erit eidem diametro LV ordinatim applieata, (Cor. 
3. Prop. 25.) & proinde punctum erit in hac Parabola; nam > 
ſi Parabola occurrat rectæ Z producte, vel inter puneta Z&Y, | 9 
per Prop. 29. quadratum ex M eſſet ad quadratum ex recta ma- 9 
Jorh, bd minori e 1 ut BY ad yy contra ee 


Lo g "8 NE 


0 4 


1 in \ duobus IQR & invicem 1 duæ rectæ "fine TOs .. 
inter ſe parallelæ; erunt parallelz communi 8 — 
planorum. „ . ; | W 

Nam ſi non, interſectioni planorum alicubi occurrent, ac proinde | 
interſectio planorum eſſet in eodem plano cum duabus par arallelis | 


PR OP. XIV. 


Datis Yaabus rectis ſe invicem bifariam ſecantibus; j . 
ſcribi poteſt Ellipſis in qua datæ rectæ ſint diametri 
conjugatæ; modo rectæ non fint #quales, fi fibi invicem 
| perpendiculariter ſecent. | Fn” 


INT rectæ dstæ vl., Mx, * punetum interteelionis C, pie. 1 
per rectam MN, tranſeat planum quodvis a plano MCV di. 
verſum, & in hoe plano per Punctum © ducatur reeta BD perpen- 
fumpto præter C quovis puncto 


jungentes puncta B, V & L, B fibi invicem in A (nam ſunt „„ 
eodem plano cum rectis BD, VL (4. 11˙) & no erunt parall 1 2 he; 
nam ſi ſint parallelæ triangula VCB, LCD eſſent ſimilia & ergo 
propter CV, CL æquales, eſſent BC, CD æquales contra Hypoth.) 
puncto Aimmoto manente, agatur recta AD circa peripheriam cir- 


culi BNDM: : interſectio bi vo conicæ ita . cum plans 
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erit parallela ipſi MN (per Conſtruc. & 16. 3.) & planum ADE 


ſectionem in L; & cum recte MN, DE | 


ut in No 


rectæ majoris 
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MVNL., erit it Rhipdis. in qua, rectæ VL, MN ſunt ee oo 


jugatæ. 1 1 5 12 * 171777 1 815 
Per terminum D diametri BD Sata DE ones 718 ER 


continget ſuperficiem in recta ADL, & recta LT, interſectio hu- 
juſce plani contingentis cum plano ſectionis 


his planis interſecan- 
tibus ſint inter ſe parallelz, erunt (per Lem. I.) parallelz ipſi LT; 


cum vero rectæ VL, MN ſectione MVNI. terminatæ, ſe invicem 
bifariam ſecat in C, erunt diametri hujuſce ſectionis, five ſit 
Ellipſis (Cor. 4. 2 5. hy.). ſive Circulus. Si. diametri VL, MN, 
non ſint ſibi invicem perpendicllares, contingens LT pſi MN 
parallela, non erit perpendicularis diametro LV Per contactum 


ductæ, ergo ſectio MVNL non erit Circulus (16. 3.) & fi dia- 


metri VL, MN ſint ſibi invicem perpendiculares ſunt per Hypoth. 
4 inequades, ergo nec in hoc caſu ſectio MVNL erit Circulus; 
ideoque ſectio MVNLꝭ conum ambiens ſeſt Elhpſis (per Cat, 5 
ad Def.) & diametri ejus VL, MN ſunt conjugatæ (Cor. 27¹ bu.) : 
quia MN parallela eſt Se fe. LT. Sag, Per yerticem.. * : 
5 lus WMW. 
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deſcripta.. Nam aliter rectangulam LZ V eſſet © adj; quagraty tum 
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/NLM, continget 


"© a edi Prana.” V. b e VZ * re = 
tam VL,” & parallela jpſi MN, & ſi rectangulum LZV 99 5 ad, 4 
quadratum ex IA, ut quadratum ex LC ad quadratum ex MS; 

erit punctum J in Ellipſi cirga. diametros comjugatas V | 


vel -minors- ipſa i YZ, ut quadratum e 9 2 9 
e MCAper Cor. or, 310 contra. Hypotheffn. 
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17 aan, 2 Conicarum : _— | J. 45 
5 . | 25013190 'P R 0 P. XXXV. | 
+ Datis Auabus cb ſe invicem bifariam cart, deft 
= BK poſhpiit Hyperbolz oppoſitz, quarum una e rectis datis 
g : | Bb" dae tranſyerſa, & altera diameter ſecunda ei 
3 F \I N 1 rectæ Aae VL, MN, & earum W C; ſuma- Fro. 31. 
1 tur in LV producta, punctum quodvis O per quod duca- 
g 4 tur RQ ipſi MN parallela, & ſumantur utrinque RO, OO. æqua- 
les & ita ut quadratum ex RO vel O ſit ad rectangulum VOL, 
W ut quadratum ex MN ad quadratum ex LV; per rectam R 
! trranſeat planum quodvis a plano ROV diverſum, & in hoc 
plano ducatur per O recta BD ipſi RQ_perpendicularis, in hac 
- MH recta ſumpto quovis pungto P pro centro, deſcribatur Circulus 
tranſiens per puncta R, & qui rectæ BD alicubi occurrat ut in 
ME punctis, B, D, jungantur BV& DL, & concurrent he rectæ BV, 
8 LD, alicubi ut in A puncto (nam ſunt in eodem plano cum 
ws rectis BD, VL, & non; ſunt parallelæ) & circa peripheriam eir- 

culi BR agatur recta per punctum A utrinque producta ; 
interſectiones ſuperficierum. oppoſitarum que motu hujus rectæ 

, ſunt genitæ, cum Mo MVNL, erunt | Uyperbole oppoſites per "5 ol 
4 Definitionem 13. 1 W 
* | 


Per puncta B, D ducantur BK, DE circulum contingentes, erunt 
parallelæ ipſi RQ que eſt diametro BD ' perpendicularis ; tum 
recta V interſectio plani contingentis ABK cum plano ee 
bolarum continget Hyperbolam, RVQ in V, & (per Lem. 1.) 


5 erit parallela ipſis OR, BK, & recta LT interſectio plani con- „ 8 
2 tingentis ADE cum plano Hyperbolarum, continget Hyperbolam e 
38 oppolitam in L, & exit parallela ipfis OR, DE. (per Lem. k. . 
1 Ergo contingentes VX, LT: ſunt ſibi invicem & rectæ MN pa- 
Fig | rallele, & "ago | recta a VL eſt diameter tranſverſa Hyperbolarum 

= = - Bones. (per 
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(per Cor. 2. Prop. 22.) & recta MN eſt diameter ſecunda ipſi VI. 


per Conſtructionem & Definitionem 24. Et eodem modo deſeribi 
poſſunt duæ aliæ Hyperbolæ oppoſitæ quarum recta MN. fit dia- 
meter tranſverſa, & VL diameter ſecunda, ei conjugata. V: E, D. 


Cor. Bifariam ſecerit ſe invicem date rectæ VL, MN, & ad 
rectam VL productam ducatur RO ipſi MN parallela, & fir, ut 
quadratum ex MN ad quadratum ex VL, ita quadratum « ex RO 
ad rectangulum VOL; erit punctum R in Hyperbola. cujus dia- 
meter tranſverſa eſt recta VL, cui ipſa RO eſt ordinatim * 


cata, & cui ipſa MN eſt diameter OO; ut Patet. 8 


8 — * * * * * — _ 


conjugata (per Cor. Prop. 27.) & puncta M, N, ſunt vertices ejus 


DEPFINITIS XV. 


\IT BAF, conus & ſint lineæ aVt, mL phi py 
ſitæ, quarum planum verticale ſit AE occurrens ſuperficie- 
bus oppoſitis in rectis DAd, EAe, ducantur plana ADGC, AEHC 
contingentia ſuperficies conicas in rectis DAd, ER, & fint reetæ 
G, HC interſectiones horum planorum cum plane Hyperbols 
rum ; he rects dicuntur Hyperbolarum Dee. —3 83 7 


Pic. 32. 


Cor. I. Aſymptoti Hyperbolarum GCg, HCb Peg parallel 
lateribus coni AD, AE in quibus planum verticale ſuperficiei c OC- 
currit; nam planum verticale eſt parallelum plano IPTG: 
rum, ergo conſtat Cor. per hanc Definitionem & 16, 11, ..._._ 


centibus: & (per Cor. præc.) ſunt parallelæ rectis, Da, EA i 
| ; oe ſolis hc aug occurrunt PEEP, 1458p; > 
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Con. Il. Aſymptori GCg, HCb cum ipfis Hyperbel noh en- 
veniunt; nam aſypmtoti ſunt in planis ſuperficies conicas con 
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Cor, III. Omnis recta ut NV ducta i in plano Hyperbolarum 
& HCh alterutri aſymptotorum- parallela, | oecurret uni Hyperbo- 
holarum in unico puncto, & erit ex una parte, tota intra hanc 
Hyperbolam, & ex altera parte, tota extra utraſque, _ 

Nam. (per. Cox. 1.0 recta NV eſt parallela lateri coni AE, ergo 
(per Prop. 5.55 occurret uni ſuperficierum oppoſitarum in unico 
puncto, & erit ex una parte, tota intra hanc ſuperficiem, & 
ex altera parte, tota extra utraſque ſuperficies: ergo quoniam 
recta NV ſit in plano Hyperbolarum, nn conſtat pes ; 
Cor. 1..ad Definitiones Sectionum. - 

Cor. IV. Si utramque rectarum continentium angulum GC, 
qui deinceps eſt angulo GCH Hyperbolam continenti, ſecet recta 
| PQ; cum utraque Hyperbola conveniet, Nam fi a puncto © 
occurſu aſymptotorum ducatur reeta CV ipſi PQ parallela, ca- 
det intra angulum GCH, & ergo, quia #quales ſunt anguli 
GCH, DAE..(10. 11.) fi a. vertice coni A ducatur recta parallela 
ipſi CV five PQ, cadet. hae intra angulum DAE & proinde intra 
ſuperficies . conicas ; ; ergo rècta PQ occurret ſuperficiebus oppo- 
ſitis (per Cor. 2. Prop. 6.) & proinde cum utraque Hyperbola 
conveniet, quia 'eſt in eodem plano cum lis. 

Cor. V. Si recta contingat Hyperbolam in quovis puncto . 
conveniet cum utriſque aſymptotis HC, GC quæ iſtam Hyper- 
bolam continent; nam ſi fuerit alterutri aſymptotorum parallela, 
ſet ex una parte puncti V, intra Hyperbolam (per Cor. 3.) 
contra Hypotheſin; vel fi occurteret lateribus anguli, qui de- 
inceps eſt angulo HCG, conveniret cum utraque Hyperbola 
(per Cor, 4) & proinde non eſſet contingens (per Cor. 2. ad Def. 
Sect.) ergo ogcurret fateribus anguli HCG Hyperbolam continentis.. 


Con. VI. Patet reetam RS ſecantem 1 vel oppo- 
fita e convenire cum ee. e ents ul 
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e PR, Os inter ſe æqualia. Nam ſit AC communis inter- 
ſectio planorum contingentium ADGC, AEHC & in his planis du- 
cantur per puncta P, Q: rectæ PK, Q ipſi AC parallel, occur- 
rentes lateribus coni dAD, eAE in K 1 punctis; Patet haſee rectas 
contingere eandem, vel oppoſitas ſuperficies conicas, in punetis 
F, I. & (propter parallelogramma) erunt ipſi AC, & proinde ſibi 
invicem æquales; ergo cum recta jungens puncta p, Q ſecat 

eandem, vel oppoſitas ſuperficies conicas in Nis 8, erunt 17 0 


RP, SQ_ inter ſe æqualia per Prop. 13... . TOO] 


tingentibus duæ rectæ XY, TZ ipſi AC parallelz, occur. 1 


ter POS anRr nap AC, & 1 15 Ab invicem, eme 
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PROP. XVI. 


81 recta ſecans Hyperbolam vel oppoſitas Hyperbolas © con- 
veniat in duobus punctis cum aſymptotis; ſegmenta 
ejus inter Hyperbolam vel Hyperbolas, & alymptotos, 
erunt æqualia. Vel ſi recta contingat Hyperbolam; ſeg- 
menta ejus inter contactum & aſymptotos erunt zqualia; 
Vel < recta conveniat cum aſymptotis, & ſegmenta ejus 
inter aſymptotos, & punctum in Hyperbel ſint e; 
14 =o ing Fran continget. 17 e Pepe 
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Pars 1-4 E CE 'F recta RS Hy pe vel W N 10 
punctis R, 8, & occurrat aſymptotis in P, Q» erunt 


— — 
2 - - - p E 8 2 
"of 8 224 p I EW <a 3 3 S 
r E * n SEE LS Cd YE i VI wit 
OLE Wy * * dy EN 098 ae my Y e * 4 4 7 5 
777 ET To TO LE Ire HE IE ng Agr nts 


E 


43S; 


Pars 2. Contingat Hyperbolam quævis recta ut TX in vis * 
occurrat ejus aſymptotis in X, & T punctis; erunt ſegmenta | 


* 


VX, VT æqualia. Nam a punctis X, T, ducantur in planis con- 


lateribus coni AD, AE in punctis Y & Z, patet hace rectas 
in iſtis punctis contingere ſuperficiem conicam BAF & elſe {prop- 5Þ- 


3 — — — 


yy 


JJ ↄ Ce ET SOLO ITY no 


Sec kionum Conicarum Lib. I. 49 
urs 3. Vel fi recta XT occurrens aſymptotis in X, T, con- 
veniat cum Hyperbola in V, & ſint ſegmenta VX, V æqualia; 


recta continget Hyperbolam 1 in puncto V. 


Nam fi ei occurreret in alio puncto puta p, n T9. 


220 uale eſſet ſegmento VX, (per partem prim.) hoc eſt ipſi VT. Py 


8 eſt abſurdum: Ergo non occurrit Hyperbolæ niſi in V, ergo 


jpſam contingit; nam non cadet ex una parte tota intra Hyperbo- 
f Wy quia ponitur occurrere "riſque Jus e e 5 5 D. 


Con. 1 Alomptoti: concurrunt in centro Hyperbolgrum4 nam 


ducantur duæ rectæ Q, HG. inter ſe parallelæ, ſecantes Hy- 
perbolam in punctis 8, R & a, t & occurrentes aſymptotis in 
punctis QP & H, G, & per occurſum aſymptotorum C duca- 
tur CV bifariam ſegans rectam Q in O, hec quoque bifariam 
ſecabit rectam HG, (per 2 Cor. 4: 6.) in puncto ; ſed cum ſeg- 
menta RP, SQ. ut etiam G, aH æqualia ſunt, recta CV bifariam 
ſecabit ipſas SR, at Hyporbolà terminatas: ergo hæc recta eſt 
diameter tranſverſa Hyperbolæ; eodem modo oſtendi poteſt, aliam 
rectam per occurſum aſymptotorum ductam eſſe diametrum tranſ- 


verſam. Ergo aſymptoti concurrunt in centro Hyperbolarum. 


Cor, II. Omnis recta LCV ducta per centrum, & intra angu- 

lum HCG Hyperbolam continentem eſt diameter tranſverſa; nam 
quevis recta ducta ipſi LCV parallela & in plano Hyperbolarum 
neceſſario occurret latexibus anguli, qui deinceps eſt angulo HCG, 
& ergo occurret oppoſitis Hyperbolis (Cor. 4. ad Def. 25.) ergo 
ipſa LCV huic rectæ parallela occurret (Cor. 3. ad Def. Sect.) op- 


poſitis Hyperbolis; ſed neee Per On, by. eſt diameter tran(- 


verſa per DE x6}. {fo 225 42; 5 ; 


__ Cor. III. Omnmis recta MN nah per chin: & intra angu- 


+ 4. 
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lum qui deinceps eſt angulo HCG Hyperbolam continenti, eſt dia- 
meter ſecunda. Nam per punctum quodvis O intra Hyperbolam, 


ducat 1 8 pf MN parallela; Part eam occurrere lateribus 


Fi. 32. 
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anguli HCG; & proinde ipſi Hyperbolæ, in duobus Fanetis, ; 
ergo recta MN eſt diameter ſecunda per Prop. 23. 


Cor. IV. Hinc datis poſitione aſymptotis, patet e du- 


cendi rectam, que Hyperbolam in dato puncto contingat. - Sint 


enim afymptoti HC, GC poſitione datæ, & fit V punctum in Hy- 
perbola datum; per V ducatur recta Vr uni aſymptoto HC 


parallela, & alteri CG occurrens in r, & in aſymptoto CG ſu- 
matur X æqualis ipfi Cr, & jungatur VX, erit hæc recta contin- 
gens; nam producta occurrat HC in T; tum propter CT, rV paral- 


lelas & Cr, X æquales; erunt ipſe TV, VX Walks 3 ergo 


recta TX contingit Hyperbolam in V per Caſ. 3: Propoſitionis. 15 
Con. V. Hinc, datis poſitione ail moines & earum aſymp- 
totis, patet methodus ducendi rectam a puncto dato X, in 


aſymptoto CG, quæ Hyperbolam adjacentem contingat. Nam 


bifariam ſecetur CX in r, & per 7 ducatur recta alteri aſy mptoto 
CH parallela, Hyperbolæ adjacenti occurrens in V, /&.erit jutiota 


XV contingens; products enim occurrat aſymptoto CR in T, & 


propter æquales Xr, C 6. 6. Je erunt AV, VT ine aa "FA recta 
XVT eſt contitigetis. Me pbip 16 8 fl > e 


—— 


ECET recta Hyperbolam i in punctis 8, R, & occurrat. amp. 


toto CG in P, & contingat Hyperbolam in V recta XT pſt 


R parallela, occurrens pere CG in 3, erit ee , 
RPS 1 quadrato EX 1 i „ 


LE 


ne 2 Os * 
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Si recta ſetans Höpebeln occurrat hege erit 
rectangulum contentum ſegmentis ſecantis, inter alymp- ; 
toton &  Hyperbolam, | æquale quadrato quod fit ex 

g ſegmento contingentis huic ſecanti parallelæ interjecto, 

| inter contactum ejus, & alymptoton. - 01 J 2 J l * 
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Sectonum Conicarum Lib. IJ. 5 
Ducantur enim per puncta P, X duæ rectæ in plano contin- 
gente ADGC inter ſe parallelæ, & occurrentes lateri coni 4A 
in punctis K, V, contingent ſuperficiem conicam in iſtis punetis, 


& erunt inter ſe æquales, propter parallelas XP, YK (Cor. 1. 
Def 24.) quoniam 1gitur recta PRS ſecat & recta PK contingit 


ſuperficiem conicam & hæ rectæ ſunt parallels duabus rectis 
XV, XY contingentibus eandem ſuperficiem; erit (per Prop. 11.) 


rectangulum RPS ad quadratum ex PK, ut quadratum ex VX 
ad quadratum ex XV: ſed quadrata ex PK, XY ſunt æqualia, ergo 
rectangulum RPS æquale eſt quadrato ex VX (14. 5.) Q. E. D. 


Cor. Hinc fi per punctum R in Hyperbola, ducatur recta 
occurrens ejus aſymptotis in P, Q punctis, & eidem Hyperbolz 
iterum in S; erit rectangulum PRQ æquale quadrato ex ſegmen- 


to contingentis VX, ipfi PQ parallelæ, interjecto inter contactum 


"0 aſymptoton. Nam propter æquales RP, SQ, zquales ſunt PS, 
 RQergo erit rectangulum PRQ_zquale regent RP>, hoc eſt 
TIP ex 3995 Leg hanc bal RS Jo 


P R 0 P. XXXVIn. 


Quxvis r recta afymptotis i intercepta & Hyperbolam contin- 


gens; æqualis eſt diametro 1 quæ eſt Fe pou 
lela. 5 


0 NTIN G A T recta ava in puncto v, & occurrat 


Jus aſymptotis in T, X punctis ; erit recta TX æqualis dia- 
metro ſecundæ MN ipſi TX parallele. 


Ducatur enim per contactum diameter e LVO, & per 


Fi. 38. 


punctum in ea O, ducatur recta SR ei ordinatim applicata, erit 


hc parallela contingenti VX; producatur ipſa SR utrinque ut 


occurrat- aſymptotis in punctis Q, P; æquales erunt OQ Op; | 


& em der Cor. Præe. - PRQ. =quale eſt qua - 
G 2 3 =". eee 
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drato ex VX, differentia fr ata ex OP & VX erit qua- 
dratum ex OR (per 3. 2) & differentia quadratorum ex CO, CV 


eſt rectangulum VOL (per 6. 2.) Tum propter ſimilia triangula 
CVX, COP, erit quadratum ex OP ad quadratum ex VX, ut 


quadratum ex CO ad quadratum ex EVE ergo (dividendo) erit 
quadratum ex OR ad quadratum ex WX, ut rectangulum VOL. 
ad quadratum CV, ergo (alternando) quadratum ex, OR eſt ad 
rectangulum VOL, ut quadratum ex VX ad quadratum ex CV, 


hoc eſt, ut quadratum ex TX ad quadratum ex LV: ergo IX eſt 


æqualis diametro ſecundæ ipſi LV, conjugatæ (per Defmitonem 24.) 


Ns 


727 . I. Recta VN. jungens vertices 3 ee 


conjugatarum LV, MN, eſt uni aſymptoto parallela, & ab altera 


bifariam ſecta. Occurrat enim alymptotos; CG ipſi W in to, 8 
ſit altera aſymptotos CH]; per verticem V diametri VL, ducatur 
recta Hyperbolam contingens, & occurrens aſymptotis in punctis 

T, X; erit (Cor. 27. hwy.) VT parallela. ipſi ON, et-erit- eidem 


æqualis (per hanc Prop.) ergo (33. 1.) rectæ VN, TC ſunt paral- 


lelæ et æquales. Quoniam vero XV eſt Jinan ipſius XT. 
erit Vr (2. 6.) dimidium ipſius TC ſive VN, ergo VN bifariam 
a n in puncto r; et proinde conſtat corollarium. Pre 9 


Coxk. II. Hinc, Hyperbold poſitione data, facile. invenjuntur 


cs alymptoti ; ; inveniantur enim (per Cor. 7. Prop. 25.) diameter 
quævis tranſverſa LV et centrum C; et (per Prop. 28.) ducatur 


Ro ordinatim applicata diametro LV. et (per Def: 24.) f rovenjatur 2 


diameter ſecunda MN ipſi LV conjugata, jungantur V, N. vertiges 


| diametrorum conjugatarum et a centro ducatur recta CG--bifas | 
riam ſecans ipſam VN, et recta CH ipſi VN, ebe Fun rectæ 
CG, CER Ns: ut e adus u ee 1177 1 


i 5 5 \F > "A 773 1 x 239 5 
Sa $2! 434 0 5 1 a N Toe 1 : # 9 00 
| ER os 
ws > 
* . 
_ % wo 4 uf © 4 3 


N. 
9 
a : s 
/ ” 
1 . 7 
. 5 ; he 
© "4% ; / * oa 6 
d 28 — * 
I * 1 1 * 
. . 5 3 » 7 5 .* #4 
* n hr kn Te. 23 
* F "+ + 9 148 
J.. % * 17 a Js, * "+0 & W 
b 5 1 15 8 > 
: » af. 7 b * 25. * 7 = — 5 # 
N 1 4 7 19 8 2 12 
3 * Vs $ ; * af WY; a 14 "= 
T 
; * 1 , 1 # 4 * * 7 * 14 114 42 
£ 5 ; * 8 - 
* 7 5 : ? i £412 2 
a” : 2 \ * 3 > " — 7 4 MY ws 12 5 
1 q 1 10 vo ES #48 7 Ne CF 
: 9 f *. A WET . 1 1 "x 4 of ! 
* . 4 * . "F< * 5 
8 7 4 FVV 
” : , 9 g F 4 * 1 = j * 8.356 fs * LO Wis 1 4 
| OP: 8 e 
5 . r a 
> 2K oh 8+ n 2 * RS — 4 74 Au. 
* 7 I? 7 2 Y 7 4 8 . wy 3 * N $» Fs þ „ 
* Ay 7 NT. 7 1 Sd „ r "$f > 35 CH 
* k enn 7 r : FO in 
4 * 4 5 Pf 75 8 DE Bron l C 2 2 4 Jas vx WN 
a 4. n 8 bY * 
% 3- by 4+ 2 ** 4 w N * * 1 2 © * o 7 * * % pr 
4 a 3% + * * 7 5. 22 "Lol * 3 993 «> Fa 2 + 22 4 
4 15 * L Pt i £52 Wo We 4 7 I .* 4, TR £50; 8 * 45 & % + * . : 4 3 7 5 5 Js „ 
F 2 a - 1 8 * 33 8 r ( ES 
* & = p Porn Tr 2 8 8 AK. ya.” 1 ek 4 e * B71 | 
ty r ob AF 8 S «4 I 


Ser —— — e e 


L 
25 
4: ; 
275 
* 
= 
Fo 
1* 
n 
N 
N 
3 
£4, 
6 
5 
2 | 
Ws 
5 
Fe 
te "ne 
bg 
A 
N 
3s 
2 
3 
Ph 


I 
x4 
1% 
3 
8 
* 
ens 
2 5 

1 
. 

: 
N 
* z 
IT; 
2 1 

. 
2 
e 

A 
* 
” 
© 1 
1 * 

= 
= "> 
2 
5 

* 
AP 
* RY 
3 b 
AX 
EW 

3 
N 5 

5 
5 
with 
9 A5 

8 4 
bY: 

3 

N 
5 
Thee 
EF 
CR 
* 
0 
D 

> V3. 
> 
* 
* 
4 


: aue Conicars um 2 I. 53 
: 33 5 R 0 url *NIX. 
5 8i per punctum in alymptoto ducatur recta ſecans Hyper- 
; bolam, vel utraſque Hyperbolas ; ; .rectangulum conten- 3 
tum ſegmentis ſecantis inter aſymptoton & Hyperbo- 
. lam, vel Hyperbolas, erit æquale quadrato, quod fit ex 
: bemidiametro quæ iſti ſecanti eſt parallela. 
f \RIMO; a puncto P in aſymptoto « CG, dwestur; recta ſe. Fro. 32. 
; cans Hyperbolam in punctis R, 8, & ſit CN ſemidiameter 
1 ſecunda ipſi ERS parallela; erit rectan gulum RPS æquale qua- 
W drato ex contingentis ſegmento V (per 3 7. my.) hoc etz aue 
5 drato ex ipſa CN per præcedentein. 1 
Secundo: per idem punctum P ducatur recta bags oppo- 
- ot Hyperbolas in R, S punctis, ſit LCV diameter tranſverſa 7 
W ipi RPS. parallela,. & ducatur in plano contingente ADG recta 
= Pk parallela ipſi CA . interſectioni planorum contingentium 
Abc, AEH & occurrenis lateri coni, AD in K; patet hanc PK 
| contingere ſüperficiem coni BAF in K, &. elfe ipſi CA æqua- 
lem; quoniam ergo recta PK contingit ſuperficiem conicam & ; 
recta PRS ſecat utraſque ſuperficies & hæ rectæ ſunt parallelæ 
duabus rectis CA, LV occurrentibus in Cc, quarum una CA per q 
verticem-coni tranſit & proinde ſuperficiem, contingit in A, & 4 


altera ſecat utraſque ſuperficies; erit (per 11, hy.) rectangulum 
RPS ad quadratum ex PK, ut rectangulum VCI. ad quadratum 
ex CA: ſed æquantur quadrata ex PR, & CA; ergo rectangu- 
lum RS æquale eſt (14. 5.) rectangulo VCL, hoc eſt, qua- 
dna ex cv ve. CL ſemidiametro ee = RPS parallel. 1 
| N "ane" EIS be HE * D. 5 3 5 
tm I. vel 1 per punctum Ri in Hyperbola, ducatur recta 5 „ 
aſymptotis occurrens in duobus punctis P, Q; erit rectangulum | ER ; 
Fe conan e inen Hyperbolam * aſy ms; 8 © 
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æquale quadrato ex ſemidiametro quz eſt ipſi PQ parallela: : 
ſit enim recta PQ-parallela ſemidiametro ſecundæ CN; & erit 
rectangulum PRQ_ zquale rectangulo RS (per Cor. 37. huj.) 
hoc eſt, quadrato ex CN, per caſum primum hujus Propoſitionis. 
Sit nunc recta PQ parallela ſemidiametro tranſverſe CV, & pro- 
ducta occurrat Hyperbolz oppoſite in S; tum, propter æqualia 
ſegmenta PR, QS, rectangulum PRQ eſt æquale rectangulo 


RPS, hoc eſt, quadrato ex ah * Caſum ſecundum hujus Pro- 
poſitionis. e 4 


Cox. II. Hine, i recta RS cad oppoſiti tis terminate, 

ſecetur in punctis P & Q, ita ut utrumque rectangulum RPS, 

RQS fit æquale quadrato ex ſemidiametro CV quæ eſt ad RS 
parallela, erunt puncta P, Q: ad aſymptotos, ut patet. 


Cox. III. Hinc etiam, diameter tranſverſa minor: eſt ai 
rectà ei parallel & Hyperbolis oppolitis terminati, 7 
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| Cox. IV. Quoniam quævis recta contingens Hyperbolam SVR 
occurrit utriſque aſymptotis ejus CG, CH, duæ quævis rectæ con- 
tingentes eandem Hyperbolam occurrent ſibi 1 invicem intra an- 
gulum GCH; & ſi duz rectz non inter ſe parallele contin- 
gant au e Hyperbolas, neceſſario occurrent intra angulum 
qui deinceps eſt angulo GCE Nam duc contingentes ad 


6 n 
aſymptoton convenire nequeunt; fi enim pong diameter (recta 8 
ſciz. ducta per occurſum contingentium bifariam ſecans Jun 8 

gentem contactus 26. huj.) occurreret l in alio 1 8 - 
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5 R 0 P. XI. 
81 duz rectæ abi invicem occurrant, Prout ambæ contin- 
gant aut ſecent, vel earum una contin gat & altera ſecet 


150 Hyperbolam vel Hyperbolas oppoſitas; quadrata ex con- 


tingentium ſegmentis, vel rectangula contenta ſecantium 
ſegmentis, inter rectarum occutſum & Hyperbolam vel 
Hyperbolas erunt ad ſe invicem ut quadrata ſemidiametro- 
rum quibus 1 rectæ ſunt Par del. e 1 


"a 


TA M 6. occurrant Gi invicem in puncto Q 0 aſympto- 


bode vel Hyperbolis. i in punctis R, S & V, T, & ſint parallelæ 
duabus ſemidiametris CA, CB; per Prop. 38. 39. rectangulum 


„ 


RQS erit æquale quadrato ex ſemidiametro CA, & rectangu- 


lum VT, vel quadratum ex _contingente WIT erit æquale 


quadrato ex ſemidiametro CB: ergo rectangulum RQS eſt ad 
rectangulum VQT vel ad quadratum - ex. contingente QVT, ut 
quadratum ex CA ad quadratum ex CB. Si nunc duz rectæ 


ipſis RS, VT parallelæ, can ſibi invicem in puncto quod 


non eſt in afymptoto; harum quadrata, vel rectangula con- 


tenta earum ſegmentis, erunt inter ſe ut quadrata, vel rectan- 


gula ex ſegmentis ipſarum RS, VT (per 18. hu.) ideoque ſunt ut 


we ex ſemidiametris CA, CB quibus ipſeæ rectæ ſunt parallelz. 


* 
* 


Con. I. Hine fa quovis puncto P ducantur duæ rectæ PO, 4 
PX, contingentes eafidem- Hyperbolam vel Hyperbolas oppoli- 5 


tas; erunt rectæ PO, PX, inter ſe. ut ſemidiametri quibus ſunt. 


141. ” 0%. 


5 JIN, eorum quadrata funt ut quadrata ſemidiame- 


enen g _ 5 


Fis. 33- 


ton CY, rectæ RS, VT utcunque convenientes cum Hy- 


2 . I. "Gi dus rectæ MN, TR, Hyperbolam, vel per | 
holes * 2 ntes in O, X punetis, occurrant aſymptotis. 
in M, N & T, * C ect MR, TN 3 955 inter r occutſis ducuntur, 

; | F ce runt 


* * 
| Y 
F 
8 
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erunt ſibi mutuo, & rectæ OX jungenti contactus Pl 
Nam (per Prop. 38, & Cor. præc.) erit PO ad PX ut OM, ad 
XR; ergo recta XO eſt ipſi MR parallela (per 2. 6.) et ſimiliter 


quoniam PO eſt ad PX, ut NO ad TX, Trit (alternando) PO 


ad NO, ut PX ad TX, & erit (convertendo) PO ad PN, ut PX 


ad PT; ergo triangula OPX, NPT, habentia latera circa æquales 


angulos proportionalia, ſunt =quiangula; (6. 6.) ergo angulus 
TNP eſt æqualis angulo alterno XOP, & proinde recta *⁰ eſt 


ipſi TN parallela. 


« Cox. III. e jam poſitis; ſegmentum NR alymp- 
toti CL interceptum duabus rectis contingentibus Hyperbolam vel 


| Hyperbolas oppolitas, bifariam ſecatur rectà OX (ſi opus product) 


jungente contactus; nam OX eſt parallela ipſi MR (Per Cor. præc.) 


occurrat igitur (fi opus producta) aſymptoto CZ in B, & 1 8 


MD, ON Ry ( 36. e erunt rectæ 1 EP | equals, | 
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4 . b 222 4 


81 recta * Ga pee vel Uyperbolas "4 WO 
E, F, vel Hyperbolam contingens in O, occurrat diametro 


ſecundæ MN in puncto P; erit rectangulum EPE con- 


dratum. ex CA ſemidiametro eui ſecans vel contingens 


ſit parallela, ad quadratum ex MC ene cui eren | 
vel contingens Gccurrit. - 9999117 A I 0807-5 


\UCATUR enim per P, recta | pf MN apa 
applicata, & fit LV diameter. ipſi MN conjugata, & pfo- 


inde parallela rectæ QR; per Prop. Pre c. erit rectangulum FPE 


ad (rectangulum R tive) quiadratum ex PQ ut Rappers 
* | 


\ 


tentum ſegmentis ſecantis, vel quadratum ex contingente 
15 PO, ad quadratum ex ſegmento PC inter rectam & cen- 
trum ſimul cum quadrato ex ſemidiametro MC, ut qua- 
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| Sean Conicarum Liz. 5 8 
* CA ad quadratum ex CL, & per Prop. 32. erit baden! 


- 


ex QP ad quadrata ex PC, MC ſimul, ut quadratum ex CL ad 


quadratum ex CM: ergo ex æquo, erit rectangulum FPE- ad 
quadrata ex PC, CM fimul, ut quadratum ex CA' ad quadratum 


ex CM: 


tum . * D. ant e 


P R 0 P. XIII. 1 


pari ratione erit quadratum ex contingente PO ad 
quadrata ex PC, CM ſi mul, ut t quadtatum ex CA- "= > quadra- 


TTY 


s rn "W 2 ag 


_—_— ow 4. 


81 19 rectæ fbi invicem ſint parallele' 4 & ambæ contin- 
gant aut ſecent, vel earum una contingat, & altera ſecet, 
FHyperbolam vel Hyperbolas oppoſitas, & occurrant rectæ 
aſymptoto parallelæ; quadrata ex earum ſegmentis inter 
rectam aſymptoto parallelam & contactus, vel rectangula 
ſub earum ſegmentis inter hanc rectam, & Hyperbolam 

vel Hyperbolas, erunt inter ſe, ut ſegmenta iſtius rectæ 


} 


afymptoto parellelæ intercepta inter ipſas parallelas, & 


ee in * iſta recta occurrit uni ex * vperbolis. 75 


"AM (p er r Cor. 1 K 3. Def. 2 5.0 recta alymptoro parallel 
eſt parallela lateri ſuperficierum conicarum in u poſitæ 
ſunt· Hyperbolæ, & uni ex Hyperbolis in unico puncto occurrit; oy 
ergo conſtat hec Propoſitio per Prop. 19. & Cor. 1. ad Pes ect 


"an 


Con. L Hime f. diameter tranſverſa LV Hyperbolæ, occurrat in Fic. 36. 


O rectæ KH afymptoto & V. parallelæ occurrenti alteri aſyraptoto® 


CZ in P, & Hyperbolz in n E; erit rectangulum VOL contentum 


ſegmentis diametri inter vertices ejus & rectam KH, ad quadra- 


metrum & ede ad ſegmentum EP guſdem recte inte 
pen & alymptoto ;. ducatur enim per punctum P 
ws). parallets diane LV, tent ec in R, 8 punetis: 


”Y 


tum ex ſemidiametro CV, ut OE ſegmentum rectæ KH inter dia- 
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quale rectangulo contento reliquis ductis. a, 


\F16. 37. 


58 fm: L oicarun: 


tum per hanc Propoſitionem exit rectangulum vol. 44 rectangy 
lum RPS ſive (Prop. 39.) quadratum ex CV, ut OE ad EP. 
Cor.; II. Vel (manentibus jam poſitis) ſi diameter n 
MN occurrat ipſi KH in B; erit quadratum ex CB ſegmento 
diametri inter centrum & rectam KH una cum quadrato ex ſe- 
midiametro CN; > ad, quadratum ex ſemidiametro CN, ut BE ſeg- 
mentum rectæ KH inter diametrum & Hyperbolam, ad PE fegs 
mentum Juſdem rectæ inter aſymptoton CZ & Hyperbolam. 
Ducantur enim per puncta B, P rectz AD, RS ordinatim appli- 
catæ diametro MN, & ſit LV diameter ipſi MN conjugata, & 
proinde parallela ejus ordinatis; tum (per Prop. 32.) ert qua 
dratum ex CB una cum quadratocex CN, ad quadratumn ex N, 
ut quadratum ex AB, ad quadratum ex CV] hoc eſt, ut rectin- 
gulum ABD, ad een RIS (39. huj, N hoc eſt, (per. Hance 
Topo ut BE, 0. PE. i 
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BIO 87 331 Ku 189 aut. 
8101 8 111 8. D PR OP. XIII. odr NEI by. 
Si a puncto in „ Hyperdeta ducantur ad alympts otos dug: * 
vis rectæ, & ab alio quovis ew in eadem, vel oppb- 
ſita Hyperbola ducantur ad aſymptotos aliæ recte, Fs 
bus barallelæ; 40 erit rectangulum Len ne page 


#32 3.4 1730 


\INT A, B puncta in Hyperbola vel oppoſitis Hy rbolis, 
& per A ducantur ad Aymptotos. rectæ AD, AE, & 555 8 
8. ducantur iis parallelæ BG, BP, erit rectangulun AD; in in A AE) - 
æquale rectangulo BG in BF. 4 tint 10g H I 8) 
Nam ducatur recta AB. occurrens aſymptotis in pungtis M, . 
8 e Prop $626 erunt Gent * BN, \&. proinde N, 
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Selhonum Conicarn um Th. : x. 59 
AD ad BS, ut BF ad AE, i Kdeoque & erunt rectan e D Dat, , FBG | 


- 
101 


inter & zqualia, NE B. Vßů im 1 


Con. I. Hine, fi a duobus punetle A, B in Hyperbola, elt in 
oppoſitis Hyperbolis, ducantur due rectæ AD & BG ad ean- 
dem vel diverſas aſymptotos & alteri aſymptoto parallelæ; ; crit 
rectangulum contentum ducti AD & abſciſſ DC inter ipſam 
& centrum C, æquale rectangulo contento ductà BG & abſcifſi 
GC; nam completis parallelogrammis CDAE, CGBE, erunt rect“ * 
tangula DAE, FBG, hoc eſt, ws re? ADC & BGC inter & 4 
, „ TAE SSH e 

Cox; II. Et Aüdem pues) Jacen equitdia: dt Jeorkiights 
DAE; FBG, erit DA ad BG ut BF ad AE; ſed æquiangula ſunt 
parallelogramma DAEC, FBGC, Y ONE erunt inter 555 =qualia, 
(per 14. 6.) EE TRL 

Con. III. Si a puncto quovis A in Hytabols AVB, ducatur 155 
recta AD ad unam aſymptoton, & alteri parallela, & ſumatur in 
alterutra aſymptoto punctum P, a quo ducatur recta PO verſus 
adjaeentem Hyperbolam parallela alteri afymptoto, & ſit rectan- 
gulum CPO æquale rectangulo CDA; erit punctum O in Hy- 
perbola verſus quam recta PO fuit ducta, 1 Recta enim PO ali. 
cubi oecurret Hyperbole adjacenti (Cor. 3. ad Def, 3 & 
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60 SecHonum. Conicarum Lib. I. 
MN ſit diameter tranſverſa & LV diameter ſecunda ipſi MN 
conjugata; "bz quatuor Hy perbolr dicuntur Hyperbole came ate, 


1 Con. . Patet Hyperbolis conjugatis Hein eſſe centrum E, nempe 
inge ect en diametrorum LV & MN, & communes aſymp- 
totos; nam manentibus quæ in definitione poſit fuerunt; jungatura. 
VM &.ducatur CY ipfam VM bifariam ſecans in D, et CZ ipſi VM 
5 parallela; & quoniam LV, MN ſunt diametri conjugatæ utriuſque 
Hyperbolæ TVO, KMS, rectæ CY, CZ ſunt aſymptoti Hyperbolæ 
IVO et ejus oppoſitæ, et etiam Hyperbolæ KMS ipſi V con- 
Jugats & eus oppoſitæ HNX, per Cor. 3. 38. hujus. e 
Con. II. Quoniam Huyperbolæ conjugatæ communes haben 
alymprotos; patet ex propoſitione 36. quod ſi recta oppoſitis Hyper- 
1 1 bolis terminata, contingat Hyperbolam 11s conjugatam; in puncto 
Z contactus bifariam ſecabitur. Vel fi occurrat Hyperbolz conjugate 
in duobus punctis; ſegmenta ejus inter hanc ee & . 


OR ; yOu ele erunt en 3 1870 15 15 raft bs CN oa 


q - "5 
a" * 
„ 5 


Siqurar Ants had 5 © Eppel, erunt ver- 
E tjugin Hyperbolis iſti Ans chene | 


Fic. 38. IN * Hyperbolæ conjugate, quarum funk LV, MN F =_ 
. comnfunes conjugate, ut in definitione pracedente, & ſint 
aſymptoti Cofmunes CY, CZ, & jungatur VM aſymptoto CY 
occurrens in D, et, du catur BCh diameter ſecunda A 
erunt vertices eius B, 3, b, in Hyperbolis conjugatis ipfi TVO. 
„Nam ducatur ſerhicllan@ter CA ipſi CB Lomugata, & zunge 
AB occurrens aſymptoto CY in E, erit bifariam, 1 ſecta in E, & alteri 


1 ö aſymptoto CZ parallela (Cor. i. Prop. 38.) & proinde -parallela ip 
VV; pes Wn BE, EA e erit e BEC OY fectan- 
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Sec tionum Conicarum Lib. I. 61 
gulo AEC, hoc eſt VDC (per Cor. 1. Prop. præc.) ſive rectangulo 
Mc (ob zquales VD, DM) ergo cum punetum M ſit in Hyper- 

bola KMS & rectæ MD, BE ſint parallelæ aſymptoto CZ, & rec- 
tangula MDC, BEC fint æqualia, erit punctum B in eadem Hy- 

perbola KMS (Cor. 3. Prop. præc.) et vertex Jus alter b erit 1 
bad 8 HNX hs KMS oppolits, 


* — 
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Con. I "Hint f ad vertices Fes diametroruftt "eonjigatirull | 


ue 

Iz CA, CB ducantur rectæ contingentes Hyperbolas conjugatas, ſibi 
n- invicem occurrent ad aſymptoton CY, cui recta jungens vertices 
588 A,B occurrit ; nam per A ducatur recta contingens Hyperbolarn 
nt TVO occurrens aſymptoto CZ in R, & CY in P, & jungatur PB 
ITY occurrens aſymptoto CZ in Q. quoniam PAR contingit Hyper- 
to bolam, erunt PA, AR æquales 36. hujus) ergo propter parallelas 
— RQ AB (Cor. 1. Prop. 38.) æquales ſunt PB, B. Ergo recta 
er- PBQ contingit Hyperbolam in' B (per Prop. 36.) & proinde con- 
= ares 1 85 A, * e occurrunt in PR" by ad tees area 
18 CY, cuppa 6044 £6 

1 Conk. I. Hinc © Sinh, e queyis FIRE e Hyperbolz eſt 
58 diameter tranſverſa en We & vice verſa. 

1 3 Sant 9G. en , PR OP. XV. 22 x2 6407055 & 
tri h Si a 6 duobus punctis in nen Po nr 1 gs 
int eandem, vel diverſas afymptotos, duæ rectæ aſymptotis 
V E erunt ;rectaggula contenta duet * abſcif 8 
0 inter 1 & nene Sequalia, | F whe 
ur © INT Hyperbole, conjugate, aac -uihy cz, cv, rie * 
eri et a puneto in una Hyperbola A, ducatur AE ad aſymptaton 
pli CY} parallela iph CZ, et a puncto F in Hyperbola conjugata, 
n 


ducatur KG ad unam aſymptoton, et ales. ONS 5 ye . | 
ls i ae 


Wes 8 ſe mandy... 
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62 Sectionum Conicarum Lib. I. 


Jjungantur enim V. M vertices diametrorum conjugatarum, erit 
jungens parallela uni aſy mptoto, et ab altera bifariam ſecta in D, 
et (per Cor. 1. Prop. 43.) erunt rectangula AEC, VDC æqualia, ut 
et rectangula FGC, MDC; ſed rectangula VDC, MDC =quantur, 
et ergo rectangula AEC, FGC zqualia ſunt. 2 E. D. 


Cox, I. Hine, erunt paralllogramma c, roc, anale 
ut in Cor. 2. Prop. 43. 

Con. II. Hinc etiam, ſi duæ quevis rectæ PR. pr. contingant 
eandem Hyperbolam, vel oppoſitas, vel adjacentes Hyperbolas & 
occurrant aſymptotis in P, R, et pn, punetis; triangula PCR, 
20r, contenta inter contingentes et ſegmenta af 'mPptotorum, erunt 

inter ſe æqualia. Nam a punctis contactuum A, E, ducantur AE, 
Ae et FG, Eg aſymptotis parallelæ; tum pröpter PA, AR æquales, 
erunt PE, EC, et etiam Ce, eR æquales: ergo triangulum PCR eſt 
duplum parallelogrammi AE Ce, eodem modo oſtendetur trian- 
gulum Cr eſſe duplum parallelogrammi FGCę: ſed hæc 3 
logramma æquantur (Cor. przc.) ergo ipſa triangula æquantu. 
Cos. III. Hinc etiam, ſi recta Hyperbolis adjacentibus-/ m 
nata, ſit uni aſymptoto parallela; erit ab altera bifariam ſeeta. 
Sit enim recta AB Hyperbolis adjacentibus terminata & parallela 
aſymptoto CZ, et occurrat ipſi C in E; quoniam per hanc 
Prop. rectangula AEC, BEC ſunt mqualis,. erunt . rects AE, 


EB æquales, ut patet. 02 26 e eee, 


Con. IV. Et contra, fi AB Hyperbolis otjiigais weh bt 
bifariam ſecta aſymptoto CV; erit alteri aſymptoto CZ parallela. Nam 


fi non, duci poteſt recta a puncto A ad punctum aliquod Kin Hy- 


perbola adjacente recta parallela ipſi CZ, hec recta AK ab'aſymp- 
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ex quatuor Hyperbolis conjugatis ad unam aſymptoton & alteri 
aſymptoto parallelæ; ipſæ ductz erunt inter fe reciproce ut ſeg- 
menta abſciſſa inter ipfas e et centrum: et proinde Hyperbola et 
aſymptoti in infiniturti productæ ad ſeipſas proprius accedunt, & ad 
intervallum proveniunt minus quolibet dato en 
*Cor. VI. Si per pungtum A in Hyperbola TAO, ducatur recta 
occurrens Hyperbolis conjugatis BMS, HNX in punctis K & H; 
rectangulum KAH erit duplum quadrati ex ſemidiametro CM quæ 
ipſi KH eſt parallela. Ducatur enim per A ſemidiameter CA, 
erit hæc ſemidiameter ſecunda Hyper larum ,BMS, HNX, (Cor. 
2. 44. hujus) ergo per Prop. 41. rectangulum KAH erit ad 
quadratum ex CA big ſumptum, ut quadratum ex CM ad qua- 


dratum ex Lt CA: ergo eee W eſt \ciphars Ja 
C. | r ; 
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8 BE BITE in Wedel weer ER rectz og” 5 
finitæ aſymptotis parallelz, & occurrentes cuivis diame- : 
tro; ; erit ſemidiameter media proportionalis inter ſeg- 


menta diametri es inter ee, * rectas Juin | 
bas eee eee 3 


Pi, punctum N ih 


dende 7vo, FP BY rectæ Pk, F G ia: 39. 
aſymptotis CY, CH, parallel, & occurrant primum diame- 
tro tranſverſæ 1 in F, 2 Fanere erunt O, N O. pro- Ny 


portionales. 


Nam occurrat FG je IN CY in X, & a punetis V, P, du- 
cantur ad CY rectæ Vr, PS parallelæ ipſi FG ſeu CZ, erit PS 
zqualis ipſi AX; propter parallelas erit CS ad Cr, ut (SP a” 
XA ad V, hoc eſt (per Cor. 5. præc.) ut Cr ad CX: ergo quo» 
mam CS, Cr, CX, ſint proportionles, aue, Yopte parallelas, | 
p 4 N r. C * e 8 OD 


tt —_— ——— rn. 
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Occurrant nunc hz rectæ DE, FG. diametro Sonata MCN i in 
K, H punctis, & ſit. vertex Jus Min Hyperbola ipſi TVO con- 
jugata, cui occurrat- recta FG in puncto B, a quo ducatur BR 
parallela ipſi DE ſen CY, & occurrens diametro MN in R, per 
caſum primum erunt CR, CM, CH proportionales: ſed propter 
parallelas, et rectas AX, XB æquales (per Cor. 3. prac.) erunt 


rectæ KC, CR pan ergo pe: * * CH ſunt. er- 


| tionales, * E. D. 


5 e k 0 . r 5 
＋ FOR recte ahbe DE, FG TY invicem Falk im A, & Shs "lene 8 
tum quoders datum C extra rectas DE, FG prfitum, revolvatur alia 


recta indefinita, & in bac revolvente, dum occurrit, ut in punctis P, 2 
lateribus anguli EAF extra quem ponitur C, vel anguli GAD huic verti- 


calis, ſumatur punctum Y ad eaſdem partes puncti C ad quas funt P, N. 
ita ut ſegmenta CP, M, C9 ſint ſemper proportionalia 3 erit Locus omnium 
 punctorum V, Hyperbola O, tranſiens per A, cujus Ce Centrum eff punctum 
datum C, & cujus aſymptoti ſunt iþſis DE, FG parallels, & cum tis tan- 
dem coincidet recta revolvens; & fi interea ad contrarias partes puncti C 
ſumatur punctum L, ita ut CL fit ſemper æqualis 2 CF, erit Locus punc- 


torum L, Hyperbola h. TVO oppofita. Si vero in recta revolvente, dum 


occurrit ut in punctis K, H, lateribus anguli EAG intra quem ponitur C, 
ſumantur duo puncta M, N, ita ut ſegmenta CK, CM vel. CN, & CH 


font proportionalia : Loci onnium punctorum M, N, erunt n Fiperbole opp 


eee Conicaram 5 I. 65 


Si a "Pancto, -— A F ducatur 91 diametrum BA recta FE Fig. 40. 


jipſi ordinatim applicata, & recta Parabolam contingens) 
- eidem diametro occurrens in D; erit ED ſegmentum 


diametri inter ordinatam & contingentem bifariam ſectum 


in yertice ejus B. 


BH ; quoniam igitur eſt LF dupla ipſius EF, erit (2. 6.) GF dupla 


To 5 U RRAT.« enim 1 FE RY eo Parabolts i iterum 
in L, et per punctum F ducatur diameter FG, ad quam 
5 ducantur rectæ LG, EC, BH parallelæ contingenti FD, erunt LG, 
BH ordinatz diametro FG (Cor. 27. huj.) et erit EC zqualis pi 


ipſius CF, et LG dupla ipſius EC five BH, et ergo quadratum ex 


LG eſt auadroplum quadrati ex BH (4. 2.) eſt igitur abſciſſa GF 
quadrupla abſciſſæ HF (29. huj.) ideoque eſt CF dupla ipſius HF, 
e proinde eſt ED dupla ipſius BD; ergo ED NO diametri 
in vertice I B bifariam War, . e D. 


'P R 0 P. XIVII. 5 Te A Ts a1 > 


81 2 Saks Ellipſeos F ducatur F E ordipatim applicata ad 


diametrum AB, & recta Ellipſim contingens eidem diametro 


Pio. 413 


occurrens in D; erit ſemidiameter CB media +: "hero G 


inter CE, CD, ſegmenta ſciz. diametri inter ne & 
"or & inter centrum & itinganbbei;? © . 3 


9 4113 < 


\ U C AN T URe enim per vertices diametri AB rectæ Ellipfim 
- contingentes, et occurrentes contingenti per F ductæ, in 


ra H, G; hes contingames: erunt Peel. lelæ ordinate EE (Cr, 


cam AT, = qua: 0 ae ih . 14 Br rop, a 8, 2 4 125 
4 
. 
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66 Secrionum C onicurum Lib. E 


- a 


22. 6.) eſt AH ad BG, ut HF ad FG five (propter parallelas) ut AE 
ad EB, erit igitur AE ad EB, ut AD ad BD: et ergo dividendo, erit 


TE ad EB, ut AB ad BD, & ſumendo dimidia antecedentium, erit 


CE ad EB, ut CB ad BD, & ergo u e wo CE ad CB, ut 
C 25 3 els "QED. 


nr. RUE a 


Si a puncto Hyperbolæ ducatur ad n recta ei or- 


dinatim applicata & recta Hyperbolam contingens eidem 
diametro occurrens; erit ſemidiameter media proportiana- 
lis inter ſegmenta diametri, inter centrum & ordinatam, 
& inter centrum & contingentem. T. 


5 


cr $i \ UANDO ordinata ducitur a eee 
| ſam. Sit Hyperbola cujus diameter tranſvetſa eſt 
A & Res. Firs &a puncto in ipſa F dueatur FE cordiniatim 


applicata ad diametrum AB & contingens eidem Harne O 
: currens in D; erit CE ad CB, ut CB ad CD. eee 


Ducantur enim per vertices diametri AB * contingentes OC- 


currentes contingenti per F ductæ in punctis H, G que erunt 


ordinatæ FE parallelæ (Cor. 1. 25. huj.) & ſamatur CT æqualis 


ipfi CE, erunt etiam AT, BE zquales. Sed per Cor. 53 Prop p. 
18. hujus & 22. 6) eſt AH ad BG, ut HF ad GF, hoc eſt, 


(propter parallelas AH, GB, FE) ut AE ad BE, & ut A ad BG ita 


eſt AD ad DB, erit igitur AE ad BE ut AD ad DB &ͤ ergo conipo- 


nendo, TE erit ad BE, ut AB ad DB, & ſumendo dimidia antece- 
dentium, erit CE ad BE, 1 ut t CB ad DB, & e ergo D eee - 
CE ad CB, ut CB ad CD. 09 LU LVL 

. Cafe 42. Quando ori aueitur * Abanet sinds 


. puncto Hyperbolæ F ducatur FO ordinata ad diametrum ſec 7A 
dam MN, cui contingens per F dueta octurrit in P, & ſit AB dia 1 
meter tranfrerſa ipl MN _—_— occurrens contingent f. BY: 11 5 


Ste nionum Conicarum Lib. IJ. 675 
D, & ipſi AB ducatur FE ordinatim a e erit 10 ang Lo _ 
lela & zqualis. £4 11 Skil 
Quoniam, per calm piwoetetiten, fn: EC BC, De piepor⸗ 
tionales, erit quadratum ex EC ad quadratara ex BC, ut ECad 
DC. (Cor. 20. 6.) ergo dividendo, erit rectangulum BEA ad qua- 
dratum ex BC, ut ED ad DC; ſed quadratum ex ordinata FE eſt ad 
quadratum ex ſemidiametro ſecunda CM, ut rectangulum BEA ad 
quadratum ex BC ut conſtat ex Def. 24. ergo quadratum ex FER 
eſt ad quadratum ex CM, (ut ED ad DC, hoc eſt,) ut ipſa FE. ad 
CP: ergo FE, CM, CP ſunt proportionales (per converſ. Cor. 20. 
6. N r 00, cM, CP proportionales . . D. 


8 


= 77 5 * Grallwia ad duns Perl. 


an UK $i recta contingens Ellipfim aut Hyperbolarn in puncto Fre. 41, | 
quovis F, occurrat ejus diametro AB (quæ in Hyperbola fit tran- 42. 
verſa) in D, & a contactu ducatur ordinata FE ad diametrum, 5 A 
erit reotangulum CED contentum ſegmentis diametri, inter ordi- 
natam & centrum, & inter eandem & contingentem, quale rec - 
tangulo AEB contents. ſegmentis inter ordinatam & vertices dia- 5 
metri. Nam quoniam, (per præcedentes & 17. 6.) eſt rectangu 
lum ECD æquale quadrato ex CB; ſi in Ellipſi utrinque auferaur 
uadratum ex CE, erit reliquum ſciz. reotangulum CED quale 
reliqug reotangulo AEB (per 3. & 5. 2.) & in Hyperbola demptis * = 
hiſce æqualibus ſciz. rectangulo ECD & quadrato ex BC, a qua- „ 
drato ex . el in ra rage CED æquale reliquo rc recs wa 
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1 22. 6.) eſt AH ad BG, ut HF ad FG five (propter parallelas) 1 ut AE 
1 ad EB, erit igitur AE ad EB, ut AD ad BD: et ergo dividendo, erit E 
= TE ad EB, ut AB ad BD, & ſumendo dimidia antecedentium, erit le 
, CE ad EB, ut CB ad BD, & ergo e elt CE ad CB, ut : 
1 CBad CD. DD” e, n © 
| DEI „ „ 
4 81 a puncto Fyperbols FAD ad FRET recta ei or- qu 
dinatim applicata & recta Hyperbolam contingens eidem es 
diametro occurrens; erit ſemidiameter media proportiana- | 5 
lis inter ſegmenta diametri, inter centrum & ordinatam, 2 
& inter centrum & contingentem. e 655 5 75 
4 FIC. 42. Of: LN  UANDO ordinata ducitur ad Sade er 1 
1 — VF fam. Sit Hyperbola cujus diameter tranſverſa eſt 
HO. . AB & Aerie CO; & a puncto in ipſa F dueatur FR ordinatim whit 
=. applicata ad diametrum AB & contingens eidem diametro 0⁰ iy 
7 currens in D; erit CE ad CB, ut CB ad CD. E REPS. 3497 11 n 
Ducantur enim per vertices diametri AB 3 contingentes oc- nay 
currentes contingenti per F ductæ in punctis H, G que erunt tang 
=: _ ordinate FE parallelæ (Cor. 1. 25. huj.) & ſumatur CT æqualis 5 A 
* „„ 3 ipſi CE, erunt etiam AF, BE æquales. Sed per Cor. * Prop p. ol 


18. hujus & 22. 6) eſt AH ad BG, ut HF. ad GF, hoc eſt, 

(propter parallelas AH, GB, FE) ut AE ad BE, & ut AH ad BG; ita 1 

eſt AD ad DB, erit igitur AE ad BE ut AD ad DB & ergo conmipo- 

= nendo, TE erit ad BE, ut AB ad DB, & ſumendo dimidia antece- 

=. dentium, erit CE ad BE, ut t CB ad DB, * ergo > convertendo, eſt 

1 CE ad CB, ut CB ad CD. 197 mitts AV VERDI 

. Quando orca aueitur 44 ammetthß ſecundam. 2 

puncto Hyperbolæ F ducatur FO ordinata ad diametrum ſeth: 

dam MN, cui contingens per F ducta octurrit in P. & fit Adis 
meter tranfrerſa ipfi MN corpus, occurrens continge RF 


SecHoium' Conicarum Lib. I. 67 
D, & ipſi AB ducatur FE ordinatim bm erit fi w co paral- 
lela & zqualis. 8 
Quoniam, per caſum phwcedentern, fant EC, BC, Doe pepör- 


tionales, erit quadratum ex EC ad quadratum ex BC, ut EC ad 
DG. (Cor. 20. 6.) ergo dividendo, erit rectangulum BEA ad qua- 


dratum ex BC, ut ED ad De; ſed quadratum ex ordinata FE eſt ad 


quadratum ex ſemidiametro ſecunda CM, ut rectangulum BEA ad 
quadratum ex BC ut conſtat ex Def 24. ergo quadratum ex FE 
eſt ad quadratum ex CM, (ut ED ad DC, hoc eſt,) ut ipſa FE. ad 
CP: ergo FE, CM, CP Gint proportionales (per converſ. Cor. 20. 

6.0. a : CO, BOG: CP proportionales. V 
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Con. 1. Si recta contingens Ellipim aut Hyperbolam in puncto 
quovis F, occurrat ejus diametro AB (quæ in Hyperbola fit tranſ- 
verſa) in D, & a contactu ducatur ordinata FE ad diametrum, 


erit rectangulum CED contentum ſegmentis diametri, inter ordi- 


natam & centrum, & inter eandem & contingentem. quale rec- 
tangulo AEB contents. ſegmentis inter ordinatam & vertices dia- 


metri. Nam quoniam, (per præcedentes & 17. 6.) eſt rectangu- 


lum ECD zquale Were ex CB; ; wy in Ellipſi utrinque auferaur 


reli eben M er 5 br , u) W if Hyparbola demptis 


hiſce æqualibus ſciz. rectangulo ECD &-quadrato ex BC, a qua- 
drato ex EC, erit reliquum rectangulum CED mw reliquo re rec- 


tangulo AEB, per N 60 32 ON 8181 DS WEEH lng; 321 


Conz. II. Occurrant jam contingens & 8 a puneto F. 
ductæ, diametro ſecundæ CM in P & 05 '& quoniam rectangu 
lam PCO quale eſt quadrats/ex CM, addatur vitrinque'quadip- 


tum 4 O, K « erit fit 6 45 errangen FOC' RG ng quadritis' 
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tum F ductæ in H & G; erit rectangulum AH in BG Kquale 


68 Sec rionum Conicarum Lib. I. 
_ Cor; III. Et rectangulum ADB, contentum ſegmentis inter 
contingentem & vertices diametri (quz in Hyperbola ſit tranſverſe) 


erit æquale rectangulo CDE, contento; ſegmentis inter contingen- 


tem & centrum, & inter eandem & ordinatam. Nam in Ellipſi, 
ablatis æqualibus ſciz. quadrato ex CB & rectangulo ECD, a 
quadrato quod fit ex CD, erit reliquum ADB æquale reliquo CDE 
(per 6, & 2. 2.) & in Hyperbola,. ſi aa ae anti iz. Os 


- py ” . . * 


liqoum ADB =quale relquo CDE, yer 5. & 3 2. le is 


1 Th P R 0 P. 115 : e Ph 

Si duæ rectz parallelæ contingentes Ellipaim, : aut del 
oppoſitas, occurrant alii cuivis contingenti; rectangulum 
contentum ſegmentis parallelarum inter contactus, & con- 
tingentem cui occurrunt, erit æquale quadrato ex ſemidi- 
ametro, cui contingentes ſunt parallelz. Et rectangulum 
contentum ſegmentis contingentis cui parallelæ occur 


runt, ſciz. inter cus contactum & ipſas Parallelas, erit 


FI * xquale quadrato ex dane cui en CORY WL 


e e 5 5 oe ND 52 
| SIG OST LEASES 5 
D ONTINGANT 3 AH, BG Ellpfim, aut + Hh 


in punctis . A, B, & occurrant contingenti per quodvispunc=: 


quadrato ex ſemidiametro cM ipſis AH, BG parallela, Et erit 


5 rectangulum HFG e aden ex * een ipſi H 


parallel. 0 th 


202 2 


Erit enim juncta AB. diameter 0 2. 22. 1 5 ) & pl. CY 
conjugata (Cor. 27. huj.). ſi in Ellipſi contingens. HG fit. ipſi AB 
parallela, Propoſitio per ſe manifeſta eſt, . Si. autem non ſit, pa- 5 
rallela 2 AB, occurrat el in DOD & CM products: 6 an P, & a, 
puncto 
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uncto Fi ducantur FE, FO igt eppes de, ad ' Hiametros 
AB, CM. 5714 180 DAI OWE: iir $9'0J8TDBID 5 o ir 
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Furt T. Quoniam per Cor. 3. præc. eſt rectangulum ADB 


| æquale rectangulo CDE, erit AD ad CD, ut eſt ED ad BD 
| (16; 6.) ergo, Propter patallelas, erit AH ad CP, ut eſt EF ad 
: BG, (2. 6.) & ef, 0 rectangulum AH in BG. 'zquatur rec- 


tangulo E in EF five CO, hoc Eſt, quadrato ex ſemidiametro 


0 CM: nam ber duas Precedentes. CO, EM, 70 ſunt 9 
3 nase 8 ; 

ö Durs a2. Quoniam elt AL ad BG! u Hf ad FC f. 181 
) hyj. & 22.06.) erit rectangulum HPGinvile rectangilo? AH G 3 
. et proinde eſt ad idem A in BG, ut quadratum ex HF ad qua- 


dratum ex AH, hoc eſt, ut quadratum ex CK ad quadratum eK 
CM (per 31. et 40. huj.) ergo alternando, eſt rectangulum HFG 
ad quadratum ex CK, ut rectangulum AH in BG ad quadratum ex 8 


l. hoe eſt, in ratione 2qualitatis per partem primam. VN D. 4 
1 r ah e 1G 8 ct FLEET? To. FE [S719 elf 31t + n 1 


oy recta Ws onriogeke ilar, 4 aut gerte in quo- 
vis puncto F, occurrat duabus diametris conjugatis AB 
& CM in punctis D, PI. erit rectangulum PFD conten- 
tum ſegmentis contingentis inter contactum & diametros 
„quale ex ſemidiametro e que: pls Mun. 


4 On 


| <<. 
= genti eſt parallel. eee er eee e 


Pf, 


2. * Wh 2 Þs ; | 
earn enim. a a puncto contactus 9p recta E ordinatim 


$4 6 


llicata diam metro AB, (que i in Hyperbela ſit tranſverſa) et 


247K. 2777 


Wl m hy uſce diametri, ducantur contingentes « quz occurrant. 
$ Rents genti per F duct, in H, 'G Punetis, a erunt parallelæ ordinatæ 

EE, et diametro M. Quoniam igitur per Cor. 1. 49 huj. eſt 
* ce i CED duale rectangulo AEB, crit CE ad EB, ut 


Fo. eſt AB ad * ee os: e erit 'PF ad 1 F, ut 
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/ fat BE æqualis ipſi BD, et per E ducatur FEI. parallela ordina- 


3 diameter Hyperbolæ, ſecus ad eaſdem) perque puneram Fe | c | 
tur recta FEL parallela ordinatim applicatis diametro D, 


| abfurdum. 
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HF ad FD et ergo. rectangulum PFD eſt æquale rectangulo 


HFG, hoc eſt, quadrato ex ene CK, per partem ſecun- | 
dam præcedentis. 2E. D. 


Cor. Manifeſtum eſt, Cf recta PFD contingens Ellipſim, aut 
Hyperbolam, occurrat duabus diametris CB, CM, fueritque 1 recF- 


tangulum PFD zquale quadrato ex ſemidiametro CK conjugata ei os 
quæ per contactum F a quod diametri CB, cM, ſunt e = 


Dat poſitione Sectione Conicà, & puncto extra ipſam dato; 
ducere duas rectas, quæ contingant ſectionem, vel ſectio- 
nes oppoſitas, modo ee W non HE in "IG \ 


PROP. LIL PROBL. V. . 
; nt 


toto e 7 ee e e ST N 5 


kes ſectio data FL, et t punctum 3 D; mor: D 3 FO 


meter ſectioni occurrens in B, vel ſi fuerit diameter ſecunda 
| Hyperbolz ſit ejus vertex ſeu terminus B. Si ſectio fit fit  Parabols 


tim applicatis diametro BE, occurrens Parabolæ in L, F punetis; 


junctæ DL, DF ſectionem contingent; ſi enim alterutra, Puta PL. 
non er fr LR ee Sap occurrenh; in 12 erit 


81 „ fi Water aut Eiperle 3 


ipſis CD, CB inveniatur tertia proportionalis. CE (ponenda3ad 
partes centri contrarias iis ad quas eſt CD, fi fuerit CD: 5 


rens ſectioni in L, „F punctis; W DL, DF ſectic I onem, yel 58 


nes oppoſitas contingent. 8 


gens, diametro CD occurrens in R d Cl 
F tionales (per 48, 49. iy ) 29. E. A. | | 


Si enim alterutra, puta DL, non contingat, fit in a 
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Secionum 


si punctum datum O fit in aſymptoto Hyperbolæ, in hoc puncto 
Fo contingentes convenire nequeunt (Cor. 5. 39. hujus) methodus 
vero ducendi rectam, quæ nn adjac Wentem continga , 


oſtenſa uit in Cor. 5 Prop. 30. {HEE (cd 
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81 duz rectæ contingentes ſectionem' conicam vel ſectione, Pic. 44, 
oppoſitas fibi invicem occurrant, & per purictum in una 45. 
_ contingente. ducatur recta alteri parallela, occurrens recte | 


i 21 
> 4:2 4 a 
1 
4 


_Jungenti « contactus, & conveniens in duobus punctis cum 


„„ 
. * » x 
163 13: { = 1 


0 ec 


ſectione conica; erit quadratum ex x. ſegmento ejus inter 


o 
wet 


contingentem & jungentem contactus, æquale rectangulo 
contento 1 interceptis inter contingentem, & ſec- 


* Id BS 9%; A L 8 * ; = 2 293838 
£398 i EIFS AS & as 3 4 Tis v2 "+ 1233441 
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vw wet 


ANT rectæ AB, AC b ectionem conicam vel £75 
cone oppoſitas in B, C ae f jungatur BC. & er 
8 punctum D in una contingente AC ducatur recta alteri AB pa- | 
WS rallela, occurrens ipſi BC in G, et ſectioni i in E, F punctis; erit t qua- 
dratum ex DG æquale rectangulo VVV dl 


m quoniam contingens AC occurrit: parallelis FD, BA, e- 01 
um EDF contentum ſegmentis ſecantis; eſt. W bad e 
ex contingente BA, ut quadratum ex D ad quadratum ex Ac _ 

(per Cor. 6. 18. huy.) hoc eſt (ob ſimilia triangula) ut quadratum ex | | 


DG ad quadratum ex BA. ergo tectangulum EDF. et quadratum . 

ex DG æquantur. JJ 2 PC ORE AO 

57 20tgot H BHS eln 1% £0} A'onnng a nom i ens? & 
eon, Occurrant ſibi i ieem in puncto A, du rectæ conin- 

gentes ſectionem conicam, vel ſectiones itas, oh A quoyis | 

puneto P in una contingente AC, ducatur recta alteri contin A 

parallela, occurrens jungenti contactus in L, :P:ducatur 
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1 ubs eis rebta ſebulsvſectionem wel oppoſitas ſectiones in Puicti 
| | R. O ;"rectangulum'RPQ_.& quadratum ex recta PL, erunt inter 
Tex ut quadrata ex ſegmentis contingentium, que ſunt ipſis PRQ, 
7 P. parallelæ, interceptis inter earum oceurſum & contactus; vel 
| ut quadrata ex ſemidiametris quæ ſunt ipſis PRQ, PL parallelz. 
Nam a puncto D in contingente AC, ducantur duæ rectæ ipſis 
PRQ, PL parallelz, ſecantes ſectionem vel oppolitas ſectiones in 
punetis O, N, & E, F, & occùrrat recta DEF, ipſi PL parallela, 
jungenti contactus in G: quoniam igitur contingens AC occurrit 
duabus s parallelis ſecantibus, erit 125515 Cor. 4.18, huj.) W 
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2} DC, hoc eſt (ob ſimilia trianngula) ut 'quadratum ex PL ad qua- 
dratum ex DG 106 rectangulum EDF (per hane Prop.) ergo alter. 
nando, rectangulum RH eſt ad quadratum ex PL, ut rectangulum 
-ODN ad rectangulum EDF, hoc eſt per 18. hujus, ut quadrata ex 
ſegmentis contingentium, quæ ſunt ipſis PRQ, PL parallelæ, inter- 
ceptis inter earum occurſum & contactus; vel ut quadrata ex 
ſemidiametris Ellipſeos aut Hyperbole quz | ſunt Thr EE PL 
Pars, per 375 & 49. byjus, , What e 
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LRA , e 
Punetd E in recta quavis e 8 rectæ E41 ED 
4 ad eaſdem partes puncti E, & ab eodem puncto E ſumatur 
recta EB cujus t terminus B ſit vel inter A & D vel ad alteras 
partes puncti E; ſi quadratum ex AgB fit ad quadratum ex D;, 
ut ipſa AE ad DE Merit recta EB e proportionalis inter ipſas 
AE& DE. 8 up Or 


641 n 
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Nam ſi non, a puncto E ſumatur "OW B recta EF, mayor vel 
minor 4pft' EB, que ſit media proportionalis i inter AE & DE; 
quoniam igitur proportionales ſunt AE, FE, DE, erit (convertendo 
ic alternando) ut prima AE ad ſecundam FE, ita AF ſimmis vel 
N WIR" aro ad DF frmmam/ vel differentiam 
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ſecundæ & tertiæ, ergo erit quadratum ex AF ad quadratum ex 
DF, ut quadratum ex AE ad quadratum ex FE, hoc eſt, ut ipſa 


AE ad tertiam DE, ſive (per conſtruc.) ut quadratum ex AB ad 


quadratum ex DBB; erit igitur ipſa AF ad DF, ut AB ad DB, quod 


eſt abſurdum; ut per ſe manifeſtum eſt cum puncta F, B ſunt inter 


ipſa A, P; & ſi F, B ſint ad alteras partes puncti E, patet etiam 


quod ratio inter rectas inæquales AF, DF non eadem manebit ſi 


iſtis rectis addatur vel auferatur eadem recta FB. Ergo recta major 
vel minor ipſa EB non eſt media ON LEES inter W Uh, eſt 


igitur® recta EB e inter . Tat 


PROP. Luv. 


Si Parabolze diameter. vel recta aſymptoto . paral- , 


lela, occurrat duabus contingentibus, & rectæ jungenti 


contactus; erit quadratum ex ſegmento ejus inter ſecti- 


onem & jungentenn contactus, æquale rectangulo con- 


15 tento reliquis 5 e W inter en, r con⸗ 


1 CE I go oo dos 


NO NTI N 6. A N IT 3 rectæ „ MN, MO 83 1 


-bolam, vel oppoſitas Hyperbolas in punctis N, O, ducatur 


rect IX quæ ſit diameter. Parabolæ vel aſymptoto Hyperbolz | 
parallela, occurrens Parabolæ vel alterutri Hyperbole i in E, contin- 
gentihus in A, 1 D& jungenti coontactus in B; erit een ex FB | 


Ty , 
c 1 85 188 


2quals rectangulo \ 
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. $1 rectæ contingentes Perabelem vel 1 rypetolan abi 
invicem occurrant in M, a puncto D in quo TX uni e contin- 
gentibus . gccurrit, dycatur recta alteri oontigenti parallel ſecans 
14 12 P, L & jungentem contactus in K, ae 5 


Ka 
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DK five ea rh Pl, hos eſt (Prop. 19. 90 ut cinſ AE a DE, 
ſed rectæ AE, BE, DE ſumptæ ſunt a puncto E ut in Lemmate 
præcedente, ergo ſurit proportionales per idem Lemma, & at 
quadratum ex BE eſt æquale rectangulo AED. 99 01 
Fi. 48. Caf. 2. Si rectæ contingentes Hyperbolas: oprioſitas Gi i invicem 
occurrant in M]; ducatur ab alterutro puncto A vel 1 » If puta D, 
recta parallela alteri contingenti AO occurrens jungenti contactus 

in K, & per puncta A, D ducantur duæ rectæ ſibi invicem parallelæ 
ſecantes oppoſitas e ee in punctis G, H & P, L. Fer 
Prop. 40. rectangulum GAH & quadratum ex A0 erunt inter ſe 
ut quadrata ex ſemidiametris quibus rectæ GH, AO ſunt parallelz, 
& per Cor. præc. rectangulum PDL & quadratum ex DK erunt 
inter ſe ut quadrata ex iſdem ſemidiametris, ergo alternando, rec- 
tangulum GAH erit ad rectangulum PDL, ut quadratum ex AO 
ad quadratum ex DK ſive (ob parallelas AO, DK) ut quadratum ex 
AB ad quadratum ex DB; ſed!(Prop.-19.)-rectangulum GAR eſt 
ad rectangulum PDL, ut ipſa AH ad DE, & proinde quadratum 
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| ex ABeſt ad quadratum ex DB, ut AE ad DE, ergo proportionales 
ſunt rectæ AE, BE, DE * ae dene N ex BE 
| eſt quale rectangulo AED. b 3 1 LS ATFHOTY 
Caf. 3. Si vero rectæ AO, DN contingentes 'OPPO as Hy- 
: perbolas fuerint ſibi invicem parallelæ, tum ipforum quadrata eſſent 
inter ſe ut quadrata ex AB, DB ob ſimilia 1 ABO, DBN, 
& eſſent etiam inter ſe ut 1515 AE, DE per Prop. 19. enge eſſet 
L quadratum ex AB ad quadratum ex DB, ut ipſa AE ad DE, ideo- 
que eſſent rectæ AE, BE, DE proportionales & June ex BE 
4 s eſſet e AED ut Wied "0 e . wh 
30 11 4 { B. MT ILL Burg 390; 019919 
2 Cox. 1 Yi recta TX Parabolæ diameter vel ayrnptons Hyper 
x bole parallela occurrens ſectioni in E. conveniat in r ptincto/A." cum 
2 yp recta ſectionem contingente in 9, 1 &] in B cum 1 ta fel 8 42 n vel 
1 ci e OR ita 
q ! 5 * "oppo 
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oppoſitas ſeetiones ſecante in punctis; O, N et a puncto E ſumatur, 
extra ſectionem in ipſa TX, recta DE que fit tertia proportio- 


nalis ipſis AE et BE; erit juncta DN contingens. Nam fi non, 
recta contingens ſectionem in N occurreretipſi TX extra ſectionem 


in aliquopunctoC diverſo a puncto D, et proinde per hanc Prop. 


recta CE eſſet tertia proportionalis ipfia AE et BE, contra . 
"ew in: ergorecta DN continget ſectionem in N. 

Cor. H. Hinc ſi a puncto M, occurſu duarum rectarum con- 
tingentium Parabolam, Hyoatbblim,, vel oppoſitas Hyperbolas in 
punctis N, O, ducatur ad jungentem contactus recta MF, que fit 
Parabolæ diameter, vel aſymptoto Hyperbolæ parallela, bifariam 


ſecabitur a ſectione in 8. Nam fi MS, FS non ſint æquales; a 
puncto S ſumatur extra ſectionem in MF recta SR que {it tertia 


proportionalis jpſis MS, Fs et ( per Cor. præc.) juncta RN, vel RO, N 
continget ſectionem in N vel O (contra. 16. 8 ergo Ms, Fs. 
ſunt zquales. 


In hocce be continentur Prop. 35. Lib. 1. et Prop. 30, 
31. TP" 3. NR.” T0 | 


4186 


5 s c n o L 1 0 N.. 


ry I 7 N mail 45 us laters W hr 8 
& fit TX recta ſecans omnia latera iſtius trianguli, & moveatur ita 


æguale rectangulo AED contento ſegmentis rectæ TX inter punctum E, & 
reliqua latera trianguli, &i recta TX, cum biſariam ſecet datum Fo 
trianguli NO, tranſeat per angulum oppofitum M, Locus omnium punc- 


. torum E, erit Hainz, cujus diametri ſunt parallele rectæ mobili TX, & 
guam rect MN, MO . contingent in punctis N, O. Si vero recta mobilis 


bifariam ſecans latus N O, non tranſeat per angulum M; Locus omnium 


 punctorum erunt Hyberbolæ oppofit &, quarum una aſymptotos e recte TX 


E E fs Ympots facile invenitur ſez, ducendo rectam f TX 
parallelam 
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ut fit ſibi ſemper parallela, & in ea ſumatur punctum E, ita ut quadratum 
ex ſegment EB inter punctum E & datum latus trianguli NO, fit ſemper 
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pParallelam cujus 3 interceptum inter latera trianguli MV & 


MO bifariam ſeqretur a religuo latere NO, ut patet (ex Cor. 3. Prop. 
40.) cum bec afymptotos tranſeat inter puncta N, O, rectæ MN, MO 
contingent in punctis N, O oppofitas Hyperbolas motu puncti E genitas, 


alter contingent in iſtis punctis unam ex Hyperbolis oppoſitis motu puncti 


E genitis, recta ducta per M bifariam ſecans ipſam NO erit (per Prop. 26.) 


diameter, & occurſus ejus cum aſymptoto erit centrum Hyperbolarum; unde 


invenitnr altera afymptotos. Vel fi recta mobilis TX occurrat duabus pa- 
rallelis MO, MN & rectæ cuivis ON ipſas ſecanti, & in ipſa TX 


ſumatur punctum E, ita ut quadratum ex EB ſegmento recte TX inter 
punctum E & rectam ON equale fit rectangulo AED contento ſegmentis 
inter idem E & parallelas; punctum E motu ſuo SN Hyperbola | 


p tas, yu con _ PRIN in punctis O, N. 


PROP. Ly. 


: Si a -- duobus datis punctis in Parabel Hyperhols,” vel 
BE Hyperbolis oppoſitis inflectantur ad tertium quodvis 


punctum in iſta Parabola, vel alterutra Hyperbolarum 
duæ rectæ occurrentes rectæ poſitione datæ, quæ fit 
Parabolz diameter, vel aſymptoto Hyperbolz parallela; 
ſegmenta hujuſce rectæ, inter inflexas & punctum in quo 
ſectioni occurrit, erunt ſemper inter ſe in eadem ratione, 


ubicunque in ſoctione cadit e ad 05 rectæ in 
e | 


\INTN, M, duo puncta data in Parabola Hyperbel vel. op- 
poſitis Hyperbolis, et fit recta TX diameter Parabolz, vel 


8 aſymptoto Hyperbolæ, occurrens ſectioni in puncto dato 


E, et a punctis N, M, inflectantur ad quodvis punctum O in ipſa 


Parabola, velm alterutra Hyperbolarghs' ou. rectæ No, MO oc- | 


_ currentes 


% 
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currentes ipſi TX in punctis B, C, erunt abſciſſæ EB, EC, inter 
ſe in eadem ratione ubicunque in ſectione ſumatur punctum O. 

Ducantur enim per tria puncta M, N, O, tres contingentes, 
que occurrant ipſi TX in tribus punctis F, D, A, & jungatur MN 
occurrens ipſi TX in G, conſtat ex 8 præc. Ping: ED, Rs e 
EF eſſe proportionales. 

Quoniam recta TX occurrit duabus contingentibus DN, 40 in 
punctis D, A, & jungenti contactus in B, erit quadratum ex EB 
æquale rectangulo AED, (Prop. præc.) & ſimiliter, quoniam ea- 
dem recta occurrit contingentibus ME, AO in punctis F, A, & 
jungenti contactus in C, erit quadratam ex EC æquale rectangulo 
AEF: ergo quadratum ex EB eſt ad quadratum ex EC, ut rectan- 
gulum AED ad AEF, hoc eſt, ut ED ad EF, five ut quadratum 
ex ED ad quadratum ex EG media ſciz. inter ipſas ED, EF, erit 
gitur ipſa EB ad EC, ut ED ad EG; ſed propter puncta M, N, data 
| &rectam TX poſitione datam, ſegmenta ED, EG manent ſemper 
eadem: ergo, tranſlato puncto O per totam Parabolam, Hyperbolam, 
vel Hyperbolam oppoſitam, rectæ EB, EC ſegmenta plus TX inter 


inflexas & ſectionem erunt inter ſe ſemper in eadem ratione, {ciz. 
ut iple ED, EG vel EG, EF. E. D. 


Eſt hc (quatenus Parabolam 9 Propoſitio. quam Dom. 
Fermat. Wallifo. demonſtrandum propoſuit in Epiſtola ad Dom. 
Kenelm. Digby, (vide p.8 58. Tom. 5 Oper. Math. Walliſi,) eadem 
vero affectio Hyperbolis convenit, ut in hac demonſtratione gene- 
rali oſtenſum eſt. | 
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PROP. LVI. 


Si 551 conicz vel ſectionibus oppoſitis inſcribatur trape- 
zium, ejuſque omnia latera indefinite producantur, & a 


1 
? 

4 

} 
1 
. 
j 

* 


| puncto quovis in ſectione ducantur duæ rectæ parallele 5 
= duobus trapezii lateribus adjacentibus; 3 rectangula con- fact 
b tenta ſegmentis harum rectarum inter punctum in ſectione, in < 
* & oppoſita latera trapezii, erunt inter ſe, ut quadrata con- dia 
| . tingentium vel ſemidiametrorum quibus * rectæ ſunt terr 
| parallels. 122 
I HC 
Cf 1 17 ABJC t trapezium . conicze vel 8 RA 
Fre 10. Ty 1 O oppoſitis inſcriptum, & primum ſint duo latera ejus (5 
AC, Bd parallela, & a puncto quovis in ſectione E, ducantur dur mi « 
rectæ lateribus adjacentibus AB, AC parallelæ, occurrentes oppo- A 
ſitis lateribus trapezii in punctis Qn & h, R; erunt-rectangula ut re 
 QE», „ER inter ſe, ut quadrata contingentium vel ſemidiametro- FEY 
rum, quibus ipſæ En, Eh ſunt parallelæ. Occurrat enim ER, ſec- DG] 
tioni iterum in T, & ducatur recta MK bifariam ſecans parallelas met; 
AC, Bd, erit diameter ſectionis, & bifariam ſecabit in puncto V, (per 
tam rectam TE ſectione terminatam (per Cor. 6. & 5. Prop. 250 E. 
quam rectam R, terminatam rectis Cd, AB, & parallelam rectis ergo 
biſectis AC, Bd; ergo æquales ſunt bE, TR, ergo rectangulum The 
FER zquale eſt rectarigulo TRE & (propter parallellogramma) ans 
rectangulum QEn æquale eſt rectangulo ARB, ergo rectangula P 
ER, QEn ſunt inter ſe, ut rectangula TRE, ARB, hoc eſt, ut iolis 
quadrata contingentium vel ſemidiametrorum quibus ipſæ rectæ . 


Eb, En ſunt parallelz, per Prop. 18. vel 31. & 40. 
Caf. 2. Sit ABDC trapezium inſcriptum, cujus nulla n ſunt 
parallela, & per punctum in ſectione E, ducantur duæ rectæ ipſis 
AB, AC parallelæ, occurrentes oppoſttis lateribus trapezii in | punts 


QN, 


7 


DGF & A 


SMionum Conicarum Lib. IJ. ng 
QN, & H, R, erunt rectangula HER, QEN inter ſe ut quadrata 
contingentium vel ſemidiametrorum quibus 52851 HE, EN ſunt 


1 


parallelæ. r a Naw IO 


Ducatur enim per B recta later AC parallela, ſectioni iterum 
| occurrens in. d, & rectæ EN in u, occurrat recta jungens d, C ipſi 
EH in b, & per punctum D ducatur recta lateri Ac dnl 
| ſectioni iterum occurrens in F, & lateri AB in G, & junctæ 4d C 
in S; ducatur recta KM ta ſecans parallelas AC & Bd, erit 
diameter ſectionis & bifariam ſecabit in O tam rectam DF ſectione 


terminatam (ut in caſu præcedente) quam rectam SG ipſis AC, Ba 
parallelam, ergo æquales ſunt SD & FG: propter ſimilia triangula 
HCh, DCs, erit Hb ad (SD five). FG, ut (Ch ad CS, hoc eſt ut 


RA five) EQ ad AG; & propter fimilia triangula NB, GDB, erit 
(vB five) ER ad DG, ut Nn, ad BG; ergo ducendo antecedentes pri- 
mi ordinis proportionalium i in antecedentes ſecundi & conſequentes 


in conſequentes, erit rectangulum Hh in ER, ad rectangulum DGF, 


ut rectangulum EQiin Nn ad rectangulum AGB; ergo alternando 


erunt rect 5 Hb in ER, & Ein Nn inter ſe ut rectangula 


metrorum quibus ip ipſæ FG, AG vel ipſæ HE, EN ſunt parallelæ, 


(per, Prop 18. 31. X40) & per caſum præcedentem rectangulaa 
i, mb. in EQ. ſunt inter ſe in hac eadem ratione, 


E in 
ergo umme vel differentiæ horum rectangulorum, hoc eſt, rec- 
tangula HER, QEN erunt inter ſe in hac eadem ratione. 


Tenet etiam Prop oſitio, quamy is in primo caſu recta BE d Jucta 


ipfis AC, Ba parallela, contingat ectionem in E; tum enim coeun- 


tibus pures E, T, .contactus E effet ad verticem diametri ſectionis 


MK, & reetingrith VER vel TRE fit quadratum ex BE, vel 
ER; & ſimiliter in caſu ſecundo coeuntibus punctis D, F rectan- | 


tangulum DE fit quadratum ex contingente DG vel DS. 
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hoc et ut, quadrata contingentium, | vel ſemidia- 


| 
| 
i 


Fi 52. 


Fic. 54. 


tis; puncto D (hoc eſt rectarum CD, BD interſectione) per ſec- 
tionem, vel ſectionem oppoſitam | tranſlato, ratio rectangulorum 


eorum latera ER, QE)) ratio rectarum 1 0 NE eadem ſemper 


catur recta utraſque ſectiones ſecans in punctis d, P j Jungatur Cd 
occurrens ipſi HE in b, & CP occurrens eidem HE in L.; quo- 
Tam puncta d, D, ſunt in eadem ſectione per puncta A, B E 


Cor. præc.) & ſimiliter cum puncta P, D, ſunt in eadem ſectione 


Nam puncta et] L ſunt; ad ealdem partes puncti E; conſtat ow 


lateribus oppoſitis in L, M et N, O punctis. Quoniam igitur in 
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11 50 1 Sine; 8 pan A, B, 'D,C; W 8 E per 
totam ſectionem, vel ſectionem oppoſitam tranſlato, rectiſque per 
id ductis ſervantibus priorem paralleliſmum rectis AB, AC, ratio 
rectangulorum HER, QEN, eadem ſemper manebit. 

Con. II. Vel manentibus punctis A, B, C, E & rectis per E due- 


HER, QEN eadem ſemper manebit, & ergo (quoniam data ſunt 


manebit. 7 
Cor. III. Sectio conica non occurrit t ſectioni conicæ Pay ſeek, 


onibus oppoſitis in punctis pluribus quam quatuor. Nam fi fieri 
poteſt, tranſeant duæ ſectiones conicæ per quinque puncta A, ;, 
D, C, E, & (omnibus ſupra poſitis manentibus) per punctum B du- 


tranſeunte, erunt rectæ BE, uE, inter ſe ut ipſæ HE, NE, (per 


per A, B, C, E tranſeunte, erunt etiam rectæ LE, uE, inter ſe 
ipſæ HE, NE, ergo æquales ſunt. rectæ bE, LE, quod « elt zbſardum, 


- 10. 3 42951 


Corollarium. 


Cor. IV. Si Raft conicæ Poſitiegte datæ inſcribafur tra - 
pezium ABCD, eujus latera poſitione dantur; et a puncto quovis 
in ſectione E. ducantur rectæ EF, EG, EH, EK, 7 quatuor | tra- 
Pezii latera, datos cum ipſis angulos comprehendentes crunt i re- 


tangula FEH, GEK, contents rectis ad pft, later Gage ad 
ſe invicem in ratione data. 


Nam a puncto E, ducantur rects: EL EO, alias gs 
trapezii lateribus adjacentibus ſciz. iplis BC, BA, occurrantque 


triangulo, 


” ——— DD ED EE nana 
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triangulo ELF, datus eſt ex Hypotheſi angulus LFE, et eſt an- 
gulus ELF æqualis angulo dato CBA, ſpecie dabitur triangulum 
ELF (per 40. Dat. Euclidis) ergo datur ratio FE ad EL; eodem- 
que modo in triangulo EMH, dabitur ratio EH, ad EM; quare 
datur ratio ex hiſce compolits, hoc eſt (per 23. 6.) ratio rectan- 
guli FEH ad rectangulum LEM. 

Eodem modo oftendetur rationem rectanguli OEN ad rectan- 
gulum GEK, datam eſſe. Sed datur ratio rectanguli LEM ad 
rectangulum OEN (per Cor. 1.) ergo, quoniam oſtenſum eſt 
datam eſſe rationem rectanguli FEH ad ipſum LEM, et ra- 
tionem ipſtus LEM ad OEN, ipſiuſque OEN ad rectangulum 
GEK; dabitur (per 8. Dat. Euclidis) ratio rectanguli FEH, ad 


rectangulum GEK. 
In propoſitione et hocce Corvliatis fuſius demonſtrantur omnes 


caſus Lemmatis 17. lib. I. Phil. Nat. Princ. Math, 
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catur ad diametrum recta. ei or- 
rtionalis 


dinatim applicata; r 0 
30 ann et huie ordinatæ, dici 16 rectum, five Para- 
U. Rm. quæ oak; tertia pr 
jugatis Ellipſeos, aut Hyperbolæ, dicitur Latus Rectum, five Paras 
meter iſtius diametri, quæ W oſt trium . N 
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8 4 8 eftionum Conicarum Lib. II. 


Cok. 1 81 a puncto Ellipſeos aut Hyperbole ducatur 4a diame- 
trum (que in Hyperbola eſt tranſv erſa) recta ei ordinatim apphicata; 


rectangulum contentum abſciſſis diametri inter vertices ejus, & 
ordinatam, erit ad quadiatum ex ordinata, ut ipſa diameter ad ejus 
parametrum. Nam per Cor. 1. 31. & Det. 24, hb. 1. hocce rec- 
tangulum eſt ad quadratum ex ordinata, ut quadratum ex ipſa 
diametro ad quadratum ex ejus conjugata, hoc eſt, ut ipſa diameter 
ad ejus parametrum, per Def. præc. & Cor. 20. 6. 

Con. II. Si a puncto Hyperbolæ ducatur ad dnmelqg ſeeun- 
dam recta ei ordinatim applicata ; erit ſumma quadratorum ex 
ſemidiametro ſecunda, et ejus ſegmento inter centrum & ordina- 
tam, ad quadratum ex ordinata, ut (quadratum ex iſta diametro 


ſecunda, ad quadratum ex diametro ipſi conjugata per Prop. 32 


lib. 1. hoc eſt ut) ipſa diameter ſecunda ad plus Parametrum per | 
Def. 1 55 & Cor. 20. 6: 1 . 
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: Quadrata rectarum que end ESE Ain; appli 


cantur æqualia ſunt rectangulis contentis diametri abſcifſs 
& 0 ejus parametro. 35 1 „ 
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Puncto Parabolæ B W recta 50 Wrdinärim applicat 


* * 


portionalis abſciſſæ GF & ordinatæ BG, erit hæc parameter 


diametri FL per Def. 1. hujus, & erit quadratum ex BG quale 
rectangulo GF in rectam P; ſi nunc ducatur quævis ala rects 


DL ordinatim applicata diametro FL, per Prop. 297 lib. L. guadre 
tum ex DL eſt ad quadratum ex BG, ut LF ad GF, hoc 1 
rectangulum LF in P, ad rectangulum GF in P; ergo quadrat. 

ex DL eſt ad rectangulum LF, in P, ut quadratum ex BG a xec- 


tangulum GF in P, hoc eſt, in dee OY [poll 
hanc lineam Parabolam nominavit. b i gn loten 


1 
N 4 # : . F I "A 
+ 


1 


diametro FL cyyus vertex eſt F, & fit recta P tertia pro- 


a 


Sblionum Conicarum Lib. Il. 85 
Co. 1 Si a puncto Gi in diametro FL Parabolæ ducatur recta 
GB parallela rectis ordinatim applicatis iſti diametro, & quadratum 
ex GB ſit æquale rectangulo contento abſciſſ GF ſciz. inter ipſam 
GB, & verticem diametri F, & parametro ien diametri; erit 
punctum B in Parabola, ut patet. ed E TEA 
Cor. II. Si recta AB. Paraboli terminata ordinatim een 
diametro FL, & abſciſſa FG, inter ipſam & verticem diametri, ſit 
quarta pars parametri ejuſdem diametri FL; erit recta AB æqualis 
ipſi parametro- Nam per hanc propofitionetn AG ſciz. dimidium 


 ipfius AB, erit media proportionalis inter parametrum & abſciſſam 


GF ſciz. quartam partem parametri; ergo AG, eſt dimidium ipſius 


| parametri, & ergo AB eſt pf parametro æqualis. 


2 0 


PROP. 9.3 


81 recta Parabolam contingens occurrat üs diametro, 
: quadratum ex ſegmento inter contactum & diametrum 
erit æquale rectangulo contento ſegmento diametri inter 


verticem ejus & contingentem, & e diametri . 
. contactum tranſit. 


10 N T INGAT recta FR Parabolam i in F, &o0 occurrat dia- 
metro ED in R, & ducatur FG diameter per contactum, 


W ejus parameter v recta P quadratum ex FR erit quale rec. 
tangithyl DRinP. FEAT. | 


Ducatur enim a vertice cnc ED recta DL Odi ap- 


tum ex LEM Tags am Zecca eee ER. in P. 


$34 


| plicata diametro FG, erit parallela & æqualis contingenti FR, & | 
abſciſſa ejus LF erit æqualis ipſi DR: ergo quoniam per præceden- 
tem quadratum ex DL eſt zquale rectangulo | ant in F. erit quadra- 
; 85 2 D: a 
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86 GSectionum Conicarum Lib. II. 
PROP. IM. 

Si recta ſecans Parabolam occurrat ipſius diametro; rec- 

tangulum contentum ejus ſegmentis inter diametrum & 

Parabolam, erit æquale rectangulo contento ſegmento dia- 


metri inter verticem ejus & ſecantem, & parametro diametri 
cui ipſa ſecans ordinatim applicatur. 


ECE T recta Parabolam in punctis A,B, & MERE, Thames 
ED in E, & fit FG diameter cui AB ordinatim applicatuf, % 

ei cjuſque parameter P ry erit ads ca AEB equals, AO 
ED! in P. . 
ucatur enim per verticem Mhetri FG recta Fand con- 
tingens, & occurrens diametro ED in R, erit parallela ſecanti AB 
(per Cor. 1. 25. lib. 1.) et ergo per, Cor. 19. lib. 1. rectangulum 
_ AEB eſt ad quadratum ex FR, ut ED ad DR, five ut ED in Pad 
DR in P; ergo permutando, rectangulum AEB eſt ad rectangulum 
FE sb in P, ut quadratum'ex FR ad rectangulum DR i in P, hoc «ſt, in 

ratione zqualitatis, per priecedenten. | 1 55 


3.4 


* ;  Grollria ad duas a ade. 5 : . 8 


Con. I. Si 12 veces Parabolgn e abi em 
occurrant; quadrata ex earum ſegmentis i inter contactus & oecur- 
ſum; erunt ad fe invicem ut parametri diametrorum, qua per 

tranſeunt. Nam (ducta. diametro per occurſum con- 
) quadratum ex alterutra contingente erit æquale rer: 
ntentq pgrametro diametri quæ per ejus contactum | 


recta ſeiz. ſegments. e inter ip Keen, | 
tingentium. TIS 7 


\ Conz. H. Et ſimiliter fi duæ rectæ Parabelam 7 ab er 
oecurrant, rectangula contenta eee, ſecantium inter earum 
A CRE 1 oecurſum 


occurſum & 
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Sectronum Conicarum Lib. II. 87 


occurſum, & Parabolam, erunt ad ſe invicem ut parametri diame- 


trorum, quibus ipſæ ſecantes Hrdinatim — ut patet Per 


Prop. Præc. 
Cor. III. Vel fi recta Parabolam contingens occurrat ſecanti; 


patet ex duabus præcedentibus, quod quadratum ex ſegmento 
contingentis inter occurſum et contactum ejus, erit ad rectangulum 


contentum ſegmentis ſecantis inter occurſum & Parabolam, ut 


eter diametri quæ per contactum tranſit ad Parametrum 


diametri cui ipſa ſecans ordinatim applicatur. 
Cox. IV. Quoniam rectangulum AEB contentum ſumma & 


differentii ordinatarum BG, DL æquale eſt rectangulo contento 


parametro P & ED differentia abſciſſarum; erit parameter alicyjus 


diametri ad ſummam abe ordinatarum ut earum differen tia ad 
differentiam abſciſſarum. fr 


4 QA PROP. Iv. 
Si a puncto Ellipſeos ducatur ad Kanbirvia AB recta 0 ei 


b kX, 


ordinatim applicata; erit quadratum ex ordinata æquale 


rectangulo contento und abſciſſa GB & parte parametri 


diametri AB, que elt a ad en, ut altera ein AG ad 


| diametrum AB. 


Pr 


A? Diametri vertice B 8 recta BH: diametro pci. 


Alaris, ipfiuſque parametro æqualis; jungatur AH & a puncto 
G daa parallela ipſi BH, occurrens ipſi AH in K, & com- 


pleatur nee, z crit quadratum ex FG huic n, 
gulo æquale. ef 8 82 


Nam per Cor. 1. ad E Def. . e AGB eſt ad quadratum 


ex FG, ut diameter AB ad parametrum eus BH, ſive propter 


parallels, ut AG 5 _ hoc eſt, ut idem rectangulum AGB ad 
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FIS. . 


Si a puncto Hyperbel F 20 e e 
AgB, recta FG ei ordinatim applicata; erit quadratum ex 


«ſt, quod quadratum ex ordinata F Gexcedit rectal 
tentum abſciſſa GB & Parametro diametri AB 


88 Ser fionum Conicarum Libs I. 
KGB contento abſciſſa GB, & rectà KG wn eſt * een 
BK, utaltera abſciſſa AG ad diametrum AB. . 


Con. Compleantur rectangula KLHM, ABHIN, & em 
eſt, quod quadratum ex ordinata FG deficit a rectangulo GH 


contento abſciſſi GB et parametro diametri AB, figurà KH ſimil 
&& ſimiliter poſita ipſi AH, quæ continetur diametro AB ejuſque 
parametro BH. Propter — defectum eee 8 lineam 


HR m nominavit, 


PROP. v. 


** * 
1 55 


ordinata æquale rectangulo contento abſciſſd minori GB, 


& recta quæ eſt ad parametrum diametri AB, ut altera 

abſcifla AG ad ipſam diametrum AB. N on 8 
Diaet vertice B ducatur recta BY berg perpenidicu 
laris, ejuſque parametro æqualis; jungatur AH, & a puncto 
G ducatur recta parallela ipſi BH, occurrens ipſi AH, in K, & com- 


pleatur rectangulum K GBL; erit quadratum ex FG huic-rectangulo 


. 


Nam per Cor. 1. ad Def. 25 rectangulum AGB eſt ad'qubdrarim 
ex FG, ut diameter AB ad parametrum ejus BH, five $ propter pa 


rallelas, ut AG ad KG, hoc eſt; ut idem rectangulum AGB ad/rec- 


tangulum KGB; ergo quadratum ex FG eſt xquale rectariguls KB 


contento minor! abſciſſa GB, & recta KG quæ 15 EP 
BH, ut major abſciſſa AG ade un AB 2.7 400 0 N 
5 SC BH & P4035 Bit 11 


Con. Center been KLHM, ABHN; & manifcſtum 


; figura ſimili & 
ſimiliter 


f 8 


ſim 
Pa. 


— Conicarum Lib. II. 8 9 


ſmiltter poſità ipſi AH que continetur diametro AB ejuſque 
Parametro BH. Propter hunc exceſſum, Apollonius hanc lineam 
HINGES nominavit. 


PROP. VI. PRO BL. I. 


Datl poſitione Parabolä, invenire axem ejus; & unicum eſſe 
axem oſtendere. 


IT Parabola FBL, inveniatur qurvis Sar VO, & per 
punctum & infra verticem ejus ducatur recta ipſi VO perpen- 


dicularis, & Parabolæ occurrens in F, L; fi recta FL bifariam 


ſecetur in X erit diameter VO axis per definitionem 22. lib. 1. 


Sed ſi non, ducatur alia diameter AB bifariam ſecans ipſam FL in 
E, erit hæc diameter axis, quia ordinatam! FL ſecat ad 2 rectos, : 


nam AB eſt parallela ipſi VO. 


Dl vero duz diametri eſſent axes, recta Parabola terminata 
. utrique perpendicularis, eſſet utrique ordinatim applicata, 


n eſt audum: Ip 2 unus axis tantum N Para- 


PROP. VII. PROBL. 53 


Fic. 4 


atis 8 & magnitudine duabus . ae 5 


Ellipſeos aut Hyperbolæ; axes invenire, & duos tantum eſſe 
axes in utraque ſections IO: © Stn UN 2 0 Hil 


IN T. rectæ FI., GH, non ibi invicem perpendiculares, 
 diametri conjugate Rllipſeos aut Hyperbolæ, & centrum C; 
per F. verticem diametri, quæ in Hyperbola eſt tranſyerſa, ducatur. 


Tic. $5" 
6. 


recta FV pſi GH dh 8 ab eodem F ſumatur in diametro : 


ES. - 


contrarias in Ellipſi) ita ut e hw CFK 6 mangle quadrato | 


ex x ys K bifariam f 1 * in P, ducatur r PQ. ipſ KC perpendi- | 
r 2M „VV 5 een, 
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: eularis, occurrens rectz FV in Q; tum centro Q deſeribatur'c Cit- 


conjugatæ (Cor. 51. lib. 1.) & ſe invicem ad angy 


5 Kctiticidever eum puncto C, & cireulus centro Q deſeript "tus con: 
'Þ tingeret ipſam FL in C, & demonſtratid in hee eaſt cadem elt ac 
in præcedente, legendo quadratuin ex FO pro rectangulb "CFR. 


eulus tranſiens per C & K, & occurrens rectæ FV | in . rl 
erunt junctæ CD, CO axes. 8 SIN 

Nam per Cor. 27. lib. 1. recta FV continget ſectionens cujus 
diametri conjugatæ Tunt FL, GH, & propter circulum, rectangu- 


lum DFO eſt æquale rectangulo CFR, hoc eſt, quadrato ex ſerni. 


diametro CG (per conftructionern) ergo CD, CO funt diametri 


los rectos ſecant, 
ob angulum DCO in ſemicirculo rectum, .& proinde ſunt axes 


(Def. 22, lib. 1.) nam ordinatas ſuas ad angulos rectos ſecant; 


vertices axium hoc modo inveniuntur ; a puncto F ducatur recta 


FE ad unum axem CD, & alteri parallela, & ſint CD, CB, CE 


proportionales & famatur CA zqualis ipſi CB, erunt B& A vertices 
axis CD per 48, 49. lib. 1. eodem mode inveniuntur M. N vertices 
alterius axis. . 2 ET, 


Hiſce manentibus, ſi duæ aliæ . conjugates CN, Y 


O. 
G axes: occurrant hz contingenti FD, in X, Vp Punctis ; erit 


rectangulum XFV zquale quadrato ex CG ( 51. lb. * hoe. eſt, 


rectangulo CFK: ergo circulus deſcriptus per puncta C, K & X 
tranſibit etiam per V, & propter angulum XCV (per Hypotheſin) 
rectum, erit centrum hujuſce circuli in recta FXV, & propter 
rectam PQ perpendiculariter biſecantem ipſam CK, erit centrum 
in ipſa PQ. ergo eſt in puncto Q hoc eſt, in centro 'cirpuli- per 
pauncta C, K, P, tramſeuntis; ergo duo circuli ſe invicent gedantes 


in punctis C, K, idem habent centrum, quod eſt abſurdum: ergo 
duo tantum ſunt axes in utraque ſectione. 


Si in Hyperbola diametri FL; GEH, eſſent æqusles ; pun 


Si datæ diametri W fs ſibi invicem pe 


3 wle en erunt axe „ ut Patet. Lis 4391 MT . 1 ft; der 


” nh 2 . 15 x 3; 4 2 : 2 N Pp 
* Ns 8 1051 5.9 br £45 243x847 9 75 41 2 K 291 1 £06! 14. +. 82 — 


* 
RE Te 1 6 © | 1 j F | F = | | 
CN * * + v-+ þ i > . . 50 A. * : 6 
N 0 5 „ 
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Con. I. Hine, data. peſitione Ellipſi, aut Hyperholz, inveniri 
poſſunt axes ejus, nam centrum invenitur per Cor, 7, 25. lib. 
1. & diametri duæ conjugatæ per 27. lib. 1. & in Hyperbola 
magnitudo diametri ſecundæ determinatur per definitionem 24. 
lib. T. Vel, ſeetione poſitione data inventoque ejus centro, axes 
facilius inveniri poſſunt; ſi enim deſeribatur cireulus, cujus cen- 
trum idem ſit cum centro ſectionis,. occutrens. ſectioni in duobus * 


IT ne 


N panctis, et jungantur puncta occurſus, diameter ſectionis hang | 

+ Jungentemn., bifariam ſecans erit axis, ut pate. ; 

ta Cor.” II. Manifeſtum eſt ex Cor. 8. 2.5. lib. 1. quod recta per 

E verticem axis ſectionis conicæ ducta; & ipſi perpendicularis, ſecti- 

eg onem Contitigit; & Gra; N e eontingens! in vertice axis eſt _ 

68 ai . | 13 N. fy 15 5 ow 2 e - EN 1 £ 947 1 5 

4 Mm PROF. vil. ” 

It | 1454 191839 * = df f 4 
{a Axe Ellipſeos wü eee & Sram er elt axhiia; _ 
XX Sofurn minor minima , omnium diametrorum Ellipſeos; 

00 & axes Hyperbolæ ſunt minimæ e ejus diametro- 

er 8 1 

m | rum. 112 cri 1b 465 beup Ns 6115. 1221 itt 2 1 01 , 9 - | = 
er 5 1 gr Ellipſis « HOW ASFA ME 8 80 erunt "inal rie. 75 9 
es r Cox. 2. 31. lib. x, Sit eorum major AB, qui axis . . 


waffe icitly mier MN qui axIs 60 njugatus "te ſecun- 11 
dus dicitur; Za femidiameter CF erit minor ipſa CB, major 
vero i 1c, ducatur enim FE ordinata ad ipſam AB, & propter 

Sg c recturn, quadratum eæ OF eſt æquale quadratis c 

CE, Fk mil; Ted quadrdthin ex FE minus off rectangulo AEB, 

nam elt ad T rectangulüm, ut quadrbtüm ex CM ad quadrdtm 
ex CB (Cor 1. 31. lib. 1.) ergo quadratum ex CF eſt minis 
quadrato ex CE & rectangulo AEB ſimul, hoc eſt, quadrato ex BB 

6 2. Verso erit 3 CF minor ipſa CB, & ducta ordinata Shad. 

5 NM * a = 


* 


FIG. 6. 


Fido. 7. 


| Fre, 8 


o 


triangula RBC, SBCerunt ce &. ergo 8 as Cc Tun 
| FAY: . 
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axem MN, eodem modo oſtendetur ſemidiametrum CF, mageren 
eſſe ipſa CM. 
Pars. 2. A vertice diametri CF Hy perbolæ, dusatur ad axem 


tranſverſum AB recta FE ei ordinatim applicata z & propter 
angulum FEC rectum, erit ſemiaxis CB minor  ipſa CF; & 
ſimiliter erit ſemiaxis ſecundus CM, minor quàvis alia aids. 
metro eg nam a CM eſt axis tranſverſus ras _ wu 


| — 


co R. I. Man ifeſtum eſt quod quo, remotior quevis diameter 


Hyperbols fit ab axe, ed major erit. 


Cox, II. Diameter CF Ellipſeos axi majori propior, major el 
diametro CP remotiore. 
bifariam ſecans j jungentem FP, ipſam ad angulos rectos ſecaret, & 
proinde eſſet axis, contra præcedentem; & ſi CF minor eſſet ipſi 


CP, circulus centro C, & intervallo CF deſcriptus ſecaret ipſam CP 
intra Ellipſim, ſed occurret axi minori extra Ellipſim, ergo occurret 
Ellipſi alicubi inter E, & M, puta in Q tum eſſent CF, .CQ_zquale 
& diameter biſecans j jungentem F 2 eſſet — ut prius (contra 
præc.) unde conſtat corollarium. 

Cox. III. Hinc manifeſtum eſt, quod fon * Ellipſec 


aut H ele, quæ ab Seen axe e diſtant, hays ales 
& contra. 


Con. IV. Axes Hyperbole AB, MN, pifariam FE ang los, 
qui aſymptotis CY, CZ comprehenduntur. 
verticem axis AB, recta alteri axi Parallela, hec contin 


' Hy 


perbolam; occurrat vero alymptotis. in punctis R, 8, erunt 


RB, BS, æquales (36. lib, -1.) & cum ariguli_ ad B ſunt recti, 


T PR, Foy T 
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Si enim CF, CP zquales eſſent, diameter 


Ducatur enim per 
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DEFINITIONES mM, ES 


big (Ii in axe Parabolæ ſumatur intra ſectionem punctum, cu- 
| Jus diſtantia a vertice axis ſit quarta pars Fu Parame- 


tri; punctum iſtud dicitur Focus Parabolz. 
| IV. Si in AB axe tranſverſo Ellipſeos aut Hyperbolæ ſumantur ric 9, 
duo puncta F, & O, intra Ellipſim, vel oppoſitas Hyperbolas, ita ut i 

er rectangulum AFB vel AOB fit zquale quadrato quod fit ex ſemi- ij 

axe conjugato CM; hæc puncta F, & Oo e Toci E lipſeos 4 
aſt aut Hyperbolarum oppoſitarum. e | 
or V. Per focum fectionis conicæ ducatur recta axi i ordinatim ap- [ 
& plicata, & per punctum in quo occurrit ſectioni ducatur contin- | 
oſt gens, hæc dicitur en e 5 | 4 
0 Cox. 1 Si centro M vertice axis > condi Ellipſeos; & in- Pie. 9. \ 
* tervallo CA ſemiaxe tranſverſo, deſcribatur Circulus, ſecabit axem _ | nn 
ics i tranſverſum in focis. Nam occurrat ei in punctis F, O, & quadratum 1 
7 ex MF five CA æqualè erit quadratis ex CF & CM. ſimul, fed + ; | 
quadratum ex CA eſt etiam æquale quadrato ex CF & rectangule ; 
A AFB ſimul (per 5. 2.) ergo rectangulum AFB eſt æquale quadrato 
>» ex CM, & proinde eſt F focus; & ſimiliter erit O alter focus. 5 
| Con. II. Si 4 centro Hyperbolæ C, ſumatur in axe tranſverſo Fi. 10. 
0 ſegmentain CF, vel CO æquale rectæ AM jungenti vertices axium, 
2 erit terminus ejus focus. Nam quadratum ex AM ſive CF eſt æquale 
15 quadratis ex CA & CM ſimul, & (per 6. 2.) idem quadratum ax. * 
cC eſt æquale quadrato & CA & rectanguls AFB, ergo rectangu- . 
. kw AFB elt zquale quadrato ex CM, & proinde ct F focus; et 


ſimiliter erit O alter focus. 
Cox, III. Patet quod - foci Ellipſeos, aut Hyperbolarum ebe. — 


i; tarum e e a centro A ee 


PR E F. . 
Fro. 9, Per focum F fartionia conice RAP ducatur F'T ordinatin 


10, 


. applicata axi AB, & ducatur contingens focalis TD; f 
per verticem axis AB ducatur contingens, ejus ſegmen. 
tum inter contactum & contingentem focalem interjec. 


tum, erit æquale ſegments, axis AF inter eundem. con. 
tactum & focum F. 

Fi. 11. RI M O fit ſectio Parabola, & occurrat contingens focal 

| Taxi in D, & contingenti AH, per verticem axis ductæ, in , 

erunt AH, AF æquales. Nam (per Prop. 47. lib, 1.) eſt AD d. 

midium ipſius FED, ergo erit AH dimidium ipſius FT, 's {ed FJ 

eſt dimidium parametri axis (per Def. 3. & Cor. 2. 1. hy ) & 


igitur AH ere Ln ejuſdem . & proinde Muck 
ipſi AF. 17 165: iF 32 cry % ST: 


ts 


"$16 9, Seen ür Aid Ellipſis aut Hyrerhila, & occurrat continge 
0. focalis axi AB in D, & contingentibus ductis per vertices axis AB 
in H & G; erunt AH, wad pan ipſis AF, BF; erit enim rec 
tangulum AH in BG, æquale quadrato ex ſemiaxe ſecundo CM 
per 30. lib. 1. hoc eſt rectal AEB Per Def. 4. & per Cor. ; 
18. lib. f. eſt AH üad BG, ut (HT; ad TG, ſive proꝑtet parallels 
ut) AF ad FB; ergo hc xqualia rectangula, MH in BG, & 
in FB ſunt; etiam ſimilia, & IT VC AH, AF & 
BG, BF e 8 B. D. 67" 237901 enge a 5 fin 
0 KHz bi ( d 104) 55 cc N M9 2 5 
Con. Manemibys jam polis, 6 -4 quovis, bine r e. 
comic vel fectionis; appolitee, ducatuf recta ad focury Fh gg rer 
PQ_ ad axem AB ipfi perpendiculaxjs, )occurregs; Epntingeni 
focali in L, & ſectioni iterum in R, Juadistum ex," 
erit æquale rectangu o PLR. Nam quoniam contingens AH. {i 
-1 Pee ſecanti' LPR, erit duadiatum ex An ad reetanguim 
10489 9 ng, 
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PLR, ut (quadratum ex HT, ad quadratum ex TL (Cor. 6. 18. 
lib. 1.) five propter parallelas ut) quadratum ex AF ad quadratum 


ex FQ ſed quadratum ex AH eſt æquale quadrato ex AF per 
hanc Fropoſitionem: ergo rectangulum PLR eſt quale quadrato 


ex FO. 


” 


PROD. x. 


per focum F fectionis conicæ RAP, ducatur FT ordinatim 
applicata axi- AB, &: ducatur contingens focalis TD, & 
a quovis puncto P, in hac ſectione vel ſections oppoſita, 


AB, occurrens TD contingenti focali in L; erunt PF, 
LQ zquales. le ; 


\CCURRAT. recta 4 PQ ſecrioni iterum in b 3 Ania angu- 
lus FQP eſt rectus, quadratum ex FP æquale eſt quadratis 


C7 . 


gulo PLR, hoc eſt, 1 ex cf: ail 6. Fi ON r EP 
N 88 BE _ 85 1 0 E. D. 


* * : * EF P 
* 4 ” * * F 2 
; { : £ +1 t 3 +7 
7 \ ty 4 & a "> „„. — * 
1 Y n 
* 3 


ex P Q Qhoc eſt, (Cor. præc.) quadrato ex PQ una cum rectan- 


DEFINITIO A 


8 ; tranſverſo Ellipſeos aut Hyperbolæ AB in puncto D, & per 
250 punctum D ducatur recta n US ah jt d . uae recta, 25. 
rectrix ſectionis conicæ dicitu t.. | 


«4 


Con. I. Omnis recta directrici en 1 eſt de 
meter, & contra, ut patet ex Cor. 4 2 ad Def, Sectionum lib. I. 


anti foci ab Sem v vertice Mx 4855 47. lib. I. 
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Con. II. Diſtantia directricis a vertice Parabolæ æqualis eſt as 


Fic. 9, 


ducatur recta ad focum F, & perpendicularis PQ ad axem 
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\CCURRAT. contingens focalis TH axi Parabolz, vel axi Fic. 9, 
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Cox. III. In Ellipſi & Hyperbola ſemiaxis CA eſt media propor- 

tjonalis 3 inter CD, diſtantiam directricis a centro, et CF diſtantiam 

foci a centro, ut patet ex 48 & 49. lib. 1. patet etiam duas eſſe 
directrices in Ellipſi & Hyperbolg, a centro æqualiter Kane 


ane” 


PROP. XI, TY 
Si a quovis puncto P in ſectione conica | RAP ducatur recta 
PE perpendicularis ad directricem DE, & recta PF ad 
focum huic directrici propiorem; recta PF dueta ad fo- 
cum erit ad perpendicularem PE, ut FA diſtantia foci F 


a vertice propiore axis, ad DA diftantian Girectricis DE 
ab eodem vertice. 5 e 250 1 


UCANTUR enim per punctum P recta PQ a ad a axem AB 

ipſi perpendicularis, & occurrens contingenti focal DT in 

I., erit QD ſegmentum axis inter rectam PQ & directricem 
quale ipſi PE, et erit LQ æqualis ipſi PF (per Prop. preced, 
ducatur a vertice axis A contingens occurrens ipſi DT in HH; 
quoniam igitur parallelæ ſunt AH, LQ. erit LQ ad QD, ut HA 


2 AD, hoc eſt, ut FA ad AD 0.5 1 ee e ad PE 


ut FA ad AD. TE D.. 
Con. I. Hine, in Ellipki« et . recta a pr Aceh ad "SM 


e ew As canto r Os ov * —— > 3 


.eſt ad PE perpendicularem ad directricem, ut CF diſtantia foci a 


centro ad CA ſemiaxem tranſverſum. Nam per. Cor. præc. CF 
eſt ad CA, ut CA ad CD, ergo convertendo eſt F ad FA, ut 


EA ad AD, tum alternando eſt CF ad CA, ut FA ad AD, hoc 
eſt, ut PF. ad PE, per Propoſitionem; ergo FE eſt ad PE, ut Cy 
ad CA. ET 8 

1 Coke th. Ex demonſtratione rrecadente eſt CF "Aiftahela 1 foci 
a centro ad CA ſemiaxem, ne pin 


f os ad DA diſtantjam 791 70 ab eodem Vertice. 


2475 45 . a TY 15015 l N 


4d ED — 
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Con, 


A diſtantia fool A x vertjce Wy. 


cati 
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Cox. III. Rectæ a punctis in eadem ſectione vel n ſec- 
tionibus ductæ ad focum, ſunt inter ſe ut perpendiculares raced 
ſſe ab fem e ad directricem iſti foco Propiorem. 


adv s O H O L I o M. 


9 iT DAH triangulum rectangulum & in baſi ejus DA ultra 3 Fre. 9, 
rectum A producta, ſumatur  recta FA æqualis perpendiculo HA, 2. 

ta & circa punctum F revolvatur recta Fd, & augeatur ed lege, ut 2 | 

ad ſemper equalis recte per terminum jus ductæ parallels ip HA, & termi- 

o- minate ipſis DA, DH productis ; linea deſcripta motu termini ' bujuſce rectæ 

F revolventis, erit ſectio comca : ſct. Hyperbola HFarabola, vel Ellipfis prout 3 = 

E baſis trianguli DA fit minor, equalis, vel major perpendiculo HA; dende. _ 

puncto D interſection baſes « cum Hypothenuſa i in infinitum abeunte Hypothenu- os 


r- 


fa fit baft parallela, & Ellipfis mutatur in Circulum cujus centrum AF, a WY i i ; 
AB in ceterls cafibus punctum F erit focus ſectionis' dgſcriptæ, & punctum i 
in WE vertex axis gjus; & cum recta revolvens fit parallela ipfh HA, terminus © b 
em eius eft in recta DH, que proinde ſectionem continget. Quæ omnia conſtant - 11 eee 


d.) TY” ſupra demonſtratis : unde etiam inveniri poſſunt punctum „„ 
H; mus axts a & centrum G cum 2 * Og aut Byperbile. >, 46 7 


TA . een 0,» 2 Ol 
Recta a quoyia VR Parabolz pe Mes ad PRO eius F. «ft „ 

Fl æmqualis PE. e ec duct ab eodem Puno ad . — 

La directrioem. VVV 5 gy 55 

5 AM, dee el PE APE, ut FA ad AD, FRY 

"a eſt, in ratione e bet Cer. 2, ad Definitionem. 6. 

ri. 7 ß ons What 

F dh N D. 1 19h Nen [C8odvy TEL 142.49 ng 


Con. I. Dita Peil intra een a Fr elt minor, „* | 
puncti extra Parabolam, eſt major perpendiculari ab eodem pu noto 
ducti ad "Grectticerh. © Sit punctum M intra” Parabolam, et du- 
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in E, et Parabolæ in P, —juifigatir PF, et — MEidincr xſt 

| ipſis MP, PF, erit minor ipfis MP, Pk, Hoc elt PIA MEY Sit 

nunc punctum N extra Parabolam in recta PE p- perpetidiculari ad 

directricem, et juncty | NF, Tb Fer n majores ipſa PF 
N 


ſive PE; ego NF major eſt 1 
Con. 11. Hine" | ant alicuſus puneti a bed Patil fit 


Z mw æqualis, vel minor, vel major perpaieiar ab ecdem punoto ad 
directricem ducta, erit illud punctum in Parabòla in Nu te 


intra ipſam 1 in e et extra iplam in tertio ora! BUNS 1: 
p uy JS. zz > 8 85 wt OY 
| n a 4 TY Ag; N 


Wn N as 'Þ R 0 Pp. XIII. 18 C N TO une 
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Eun? ti 

Fi. 10. 81 Aa nay b in ap ducatur” AIG Ha FA 

1 F. recta PF, & recta PN. ad directricem D DE, By foco F > 
| f propiorem, aſymptoto cr. Panke erunt I, Jucte 6 
1 "AD PN eo ſe e went dee bee Baits wes ep. 
I \UCATUR; nn puncto b an BY J reel fricem D* c 
"i ei perpendicularis, et ſi alter focus _ per. Verticem ars & 
i tranſverſi ducatur contingens occurrens alymptoto N in V, ert = 
#1 BY æqualis ſemiaxi DE G5; . 1.) et erit CY 15 8 
vo 1 4 EO diſt; ptiæ foci a er. ad Def. 4) et per 5 
5 ü Cor. 1 bt Tom, EY F Hd PE 8 16 605 110 &)! CY? 5 887 0 fo 
4 propter GORE ng $6 87 0 PN ad PB: tel 21 
i ad CB; ergo ipſæ PF, PN ſunt æquales. NE. Drugs ib pe 


Eee, Ho one 
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Cox. Ohehdi-Poteft | dis Broffgg mode 0 0 $twbedey 
Corollario, quod chſtantiä Punbti mitra Hyperbelam it foe0 {it m. 
nor, et puncti extra Hyperbolam major, quam-%eeta; -Aſyrptot 
parallela ab codem puncto ducta ad qirectricem, 105 195 Hig 
- .orem; et proinde ſi diſtantia n e ak 65 E re e ad: 
tit, quglis xegtar1ab; codem , puncto ducts: e Ve 

PURC 


foco propiorem. gt ach mptgtg parallelz, . ext. He pupcturn be 
_  Wyperbols ad cujus focum rects;ducta fit, 17 7 vn oP 
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Si a paheto Ellipſess aut Hyperbolee ge ad foe Ju 


rectz; erit ipfarum ſumma in Ellipfi, & differentia in LD 


 perbola, 21 oY axi e 25 15 0. andi nit 

IT Ellipfis aut Hyperpole.: cujus axis e advert elt AB. & 
8 foci F, O, & directrices DE & ZX; per punctum in PTA P 
ducantur PP, PO ad focos, & recta ipſi A5 parallela oc occurrens direc- 
tricibus DE, 2X. In punetis | E & X. 

Per Cor. 1. Prop. 11. hujus eſt PF ad PE, ut CE 44 ca bos eſt, 
ut CA ad CD (Cor. 3, Def. 6.) ſive, ut AB W DZ & Trier eſt 
PO ad PX, ut AB ad DZ; ergo ft. mma vel differentia anteceden- 
tium PF, PO eſt ad ſumman vel differentiam conſequentium PE, 
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1 « * : 
ab * if 4148, 
3 | wy o - "= . N 1 
Sat Bus PROP! Aw. 
PR . . & 3 1 . Pe. : 
% F a 1 * : * 


F is: 


PX, ut AB ad DZ; ſed in Ellipſi ſumma & in Hyperbola differentia 


conſequentium PE, PX eſt æqualis ipſi D; ergo in Ellipſi 1 2 ; 


& in Hyperbola differentia date deu bie AIRY PF, P 335 
zqualis eſt ipſi AB axi trapſyerſ. l 5 


Cor lim puncto extra Ellipſim dncante? Saks w- ad 


focos, erunt hz ſimul majores axe tranſverſo: fi vero ducantur 


a puncto n e erunt ſimul minpres alem 12255 ut patet 


— e 


3 88 4 2 1. 
der 30% 1. ö 
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Cor. II. Ee contri: fi rectæ a puncto ad focos Acts ſint ſimul | 


#quales, majores, vel minores axe tranſverſo ; erit punetum illud in 
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Cox. III. Si a puncto M intra Hyperbolam LAM ducantur ic. 12. 
ad focos rectæ Mb, MO; erit ipſarum exceſſus major axe tranſ- 


verſo: NAB: i vero Jucantur 2 a puncto N extra Hyperbolàm, Efit 


ö ipfarum exceſſus minor eodem«axe. * Nam fit M1 intra Hyperbolam, | 
. focus te F. & occurrat "Huſt a in L recta MO ad 
80 N. 5 1 1 - focum 


Ellipfi in 9 pee caſu, extra ĩpſam in ſecundo, & intra ipſam in tertio . 


10. 
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focum O ducta, & jungatur LF; erit exceſſus rectæ MO fupra MF 
5 major exceſſu ejus ſupra LM, LF ſimul, hoc eſt, exceſſu rectæ LO 
ſupra LF, hoc eſt, axe tranſverſo per hanc propolitionem. 

Sit nunc punctum N extra Hyperbolam, & a puncto L in quo 
recta NF Hyperbolæ occurrit, ducatur recta ad focum O, erit NO 


2 
* 4 
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1 
: iq minor ipſis NL, LO; exceſſus igitur ipſius NO ſupra NF minor eſt 
| exceſſu ipſarum NL, LO ſupra eandem NF, hoe eſt, exceſſu recte 
. LO ſupra LF, hoc eſt, axe tranſverſo AB. n 2th 18 
14 Con. IV. Et contra ſi exceſſus rectarum, quæ a puncto aliquo 
#i ad focos Hyperbolarum ducuntur, fuerit æqualis, vel major, vel 
[1 minor axe tranſverſo, erit punctum hoc. in | alterutra nn 
4 . vel intra, vel extra Hyperbolam. gh N pos 
| 8 4: 'H 0 E. 55 UV NI. +13 CO 
1 7 C UM harum linearum que fectimum divectrice vocantur originem ex 
"i : natura ipſius coni deducere conatus ſim, in theorema ' quoddam: incid, 
1 quod haud inconcinnum videbatur, & fini propoſito aliquatenus jnſervire 
by poleſt; id vero ſub nem Dug ee libri ws ne ſeriem . uum inier. 
1 J das ces : 
+ P R O P. XV. inte Loan” 
1 Fre, 13. Si a puncto Parabolæ P ducatur ad ein recta PE, & per 
10 pendicularis PE ad directricem ; recta PT bifariam ſecans 
10 angulum F PE, his ductis comprehenſum, Parabolam 
0 continget: et contra recta PT Parabolam contingens in 
3} JR P, bifariam ſecabit e rectis PF, N . 3 
1 TI henſum. | 700 CNET : 
* e Pars 1. | GUMATUR e, enim in recta p a punctum 3 
1 & ducantur rectæ XF, XE & EF, & ducatur IE 
= perpendicularis ad directricem: quoniam igitur in "TY 9k 3 
4 | | ! 8255 
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PTE æquales ſunt PF, PE (12. huj.) communis autem PT, & 
æquales anguli TPF, TPE; zquales erunt TF, TE, & anguli ad 
T recti, ideoque XE æqualis eſt ipſi XE, & proinde major ipſi XD 
(19, 1.) ergo punctum & eſt extra Parabolam per Cor. 2, 12. hujus; 
&& ergo recta PT contingit Parabolam in P. 

Pars 2. Si nunc recta PT Parabolam contingat in P, bifariam 
ſecabit angulum FPE. Nam fi non, ducatur alia recta hunc angu- 
lum bifariam ſecans, hæc quoque Parabolam continget in P, per 
caſum primum, quod fieri nequit (per 16, lib, 1 0 ergo contingens 
P bifariam ſecat angulum FPE. 2 E. D. 


PROP. XVI. 


81 a puncto Ellipſeos P ducantur ad focos Ai rectæ PF, 
__ PO; 
inceps eſt 
f Ellipſim in puncto P continget: & contra ſi recta PT 
Ellipſim contingat in P, bifariam ſecabit angulum FPE, 


recta PT bifariam ſecans angulum FPE, qui de- 
angulo FPO comprehenſo ductis ad focos, 


qui deinceps eſt angulo FPO comprehenſo rectis a puncto 


P ad focos ductis. 


Pars 7. 


RODUCATUR oP ad E, ita ut PE, PF ſint 1 
& ſumatur in recta PT quodvis punctum X, & 
ducantur XO, XF, XE, & FE quæ occurrat ipſi PT in T, quoniam 
igitur in triangulis PT F, PTE æquales ſunt PF, PE, communis 
autem PT & anguli TPF, TPE æquales, erunt TF, TE æquales, & 


f 


anguli ad T recti, quare æquales erunt XF, XE; ſed XO, XE ſunt 


ſimul majores ipſi OE; ergo XO, XF erunt ſimul majores ipſi OE, 


hoc eſt, ipſis OP, PF, hoc eſt, axe . Ellipſeos (14. huj.) ergo 


punctum & eſt extra Ellipſim (per Cor. 2, 14. ny. ) & agen rect 


L PT Ellipſim in puncto P contingit. &. E. D. 


Pars 2. Demonſtratur iiſdem verbis ac pars ſecunda prece- 
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PROP. XVII. 
2 


Si a puncto Hyperbolz P ducantur ad focos duæ rectæ PF, 
PO; recta PT bifariam ſecans angulum FPO his ducts | 
comprehenſum, Hyperbolam in puncto P continget : & 
contra, fi recta PT Hyperbolam in P contingat, bifariam 
ſecabit angulum EPO comprehenſum rectis a puncto P ad 
focos ductis. + a. 


Pars 7 UMATUR enim in recta majore PO, recta PE ML ; 


J ipſi PF, erit EO zqualis axi tranſverſo (14. huj.) jungatur 
FE quæ occurrat ipſi PT in T, & ſumatur in recta PT punctum 


8 quodvis X, & ducantur XO, XP, XE, &, ut in præcedente, erunt 


XE, XF zquales ; & quoniam XO fir minor ipſis XE, EO, eus 


5 exceſſus' ſupra XF erit minor exceſſu ipſarum XE, EO ſupra Xx, 
hoc eſt, minor ipſi EO, quæ æqualis eſt axi tranſverſo; & Proinde 
punctum & eſt extra Hyperbolam (Cor. 4, 14. buy: ) ergo recta PT 


. Hyperbolam i in puncto P contingit. 


tionis 15. NE. D. 


 ribus beec puncta Unbilici & Fact di icuntyr, fortaſſe « ex to quod. rudi A015, 


47 


Pars 2. Demonſtratur liſdem verbis, ac p pars ſecunda prope 


«DIS 1 
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Bc Ws 0 Ip. . v M. 


F 0 CI Elia & Herbal Aicuntur a 7 rb puncta e 
tione facta, de foco autem Parabole tatuit Apollonins ; a Nerrnw- 


in ſpecula concava revolutione ſectionum contcarum  generata incidentes, fy 
his punctis colligt Poſfunt.. Nam fi radii tutis incidant in fpeoukim Para- 
bolicum, & ſint axi ejus 'parallle, poſt reflectionent corbunt omnes in eo 
& /i incidant in ſpeculum Eltipticum a uno fob devergittes, in aleo 


pp OO coibunt .; i elan hn Hpermum an, * 


N 
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gau ad forum Hyperbole, gue ada 4 ft n ee in foe 


ſpreutts poff refloctrorien coibunt.”' 
Hec omnia patent ex tribus ne Dunne et ex c aid 


angle ee et 4 ni incidenti s. EY 
1 l A req 774 F200 1 1 18091 „%% baa 6 
14 5 5111007 | pR oP: 14 XVIII 0 * \ 157 | LM _—_— 
Per 133 axis Sildfreiſt Elſipſeos aut -Hyperbole AB, rio 15, 
ducantut dire Contingentes, quæ occurrant cuivis alii con- 
tingenti PT in punctis H et G; circulus tirca diame- 


trum GH ee Or Per 1 ſectionis F & O. 


„ „ 


H et G, 12 5 2 ee AH in BG we quadrato many cM 
per 50. Hb. 1.) hoceſt, rectangulo AFB (per Def. 4. hujus) ergo 
eſt AH ad AE, ut EBiad BG, et beirectz ſunt circa æquales angulos 
FH, FBG, æquiangula ſunt igitur triangula FAH, FBO (6. 6) 
5 gitur æquales ſunt anguli FHA, BFG; anguli vero FHA, HFA 
_ conficiuht rectum (qual rectus dt angülus PRI) ergo anguli BHG, 
HFA conficiunt 1 rectum; ideoquerectus eſt angulus GFH, et pro- 
inde et" 07 F ad peripheriam circuli circa GH deſeripti 
(Converſ? } 3 rein eg dee uch seum oe eſſe ad peri- 
0 Hela . 


pheriam ff citcult, 10 et ian 21161) El eps D: | 
3 (Ii Jo 30 » 10000. IT 9 ; ebe 


— 4 928 Ubi pity 319 15 L PRO P. XIX. 4 8 5 

d a punete Ellipſeos aul Hyperbolæ P datautur a ſocbe du Pie 15, 

ee PP;PO3/contineblnt rectangulum: #=quale quadrato „ 
eK OE Or nn eſt > ger api per - 2 
punctum P ducts. 1 -. 


UCATUR enim per terminos axis tranſverſi contingentes 
| AH, BG, quæ occurrant contingenti per P ductz in H, G; 
per preclentem circulus circa a diametrum GH deſeriptus tranſibit 
e per 
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per focos; ab utrovis foco ut F ducatur ad GH perpendicularis 


FT, occurratque ipſi OP in E; et quoniam æquales ſunt anguli 


FPT, EPT, (par. 2. Prop. 16, 17. huj.) et communis PT, erit FIT 


æqualis ipſi TE et PF ipſi PE; igitur circuli diameter GH bifariam 


et perpendiculariter ſecat ipſam FE, et eſt punctum F in ipfius 


circumferentia, ergo eſt punctum E in eadem; et proinde prop- 


rallela a 5 2. 9 50. lib, * * 7 
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* * . way - 
3 9 ” 4 " 5 * 7 1 
5 4. of +. EA 1114 
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Fig. 1 5 Si a focis Rllipleos, aut N F & 0 PEI ad 
- | 18. 
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circulus circa axem tranſverſum deſcriptus tranſibit per 


: po, = 
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Occurrunt. VVV Pats 


IT: enim AB axis pls et centrum 1 PY a een 
P ducantur PF, PO ad focos, occurratque perpendicularis FT 
ipſi PO in E, et jungatur CT. Quoniam æquales ſunt anguli 


.... 4 re oh rr et It 
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ſunt quoque FT, TE & etiam FC, CO Cor. 3. Def. 5. huj.) ergo 
parallels ſunt OE, CT, et proinde quoniam CF eſt dimidium 1 ip- 
ſius OF, erit CT dimidium ipſius OE, hoc eſt, dimidi 
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ter circulum eſt rectangulum OPE, hoc eſt, OPF æquale rectan- 
gulo GPH, hoc eſt, quadrato ex ſemidiametro CD ipſi n * 


quamvis contingentem GPH perpendiculares FT, OL; 


puncta T et LI in ee ſciz. e CE ; 


FpT, EPT (16, et 17. hy.) et communis PT, erit FP 2qualis 
ipſi PE, ergo OE eſt æqualis axi tranſverſo (14. huj,) ſed. =quales 


tranſverſi AB: ergo punctum T eſt in circumferenti. circuli circa 8 
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PROP. XXI. 


Si a focis Ellipſeos aut Hyperbolæ F & O dimittaritur ad Flo. ! 18 
quamvis contingentem GPH perpendiculares FT, OL; 


continebunt rectangulum æquale N quod wr fi 35 
ſemiaxe ſecundo. 7 


\IT enim AB axis rranſverſus, & centrum n C. &; Jungamy er 
quæ occurrat ipſi OL in N, propter parallelas ON, FT erunt 

| unge CFT, CON æquiangula, & proinde propter æquales TE, 
CO, erunt etiam CT, CN & ON, FT æquales; circulus autem 

deſcriptus circa axem AB tranſibit per puncta T & L (per præc.) 

& propter æquales CT, CN, tranſibit quoque per N; & ergo, prop- 
ter circulum, erit rectangulum LO in (ON five) TF æquale rec- 
tangulo BOA, hoc eſt, nw 17 fit ex N erer ja 

| Del. 4+ os” N. 0 D. 18 gk 
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rn 0 P. NI. 


Ca Ellpüm aut e recta PT, & a contactu Fic. 17. 
P ducatur PN ad axem tranſverſum contingenti perpen- or 
dicularis, & a centro ducatur CK ad contingentem ei 
perpendicularis; ; hz ductæ continebunt rectan 3 K 
quale quadrato quod fit ex ſemiaxe e undo CM. 8 

8 INT Ellipſeos aut Hyperbole axes AB, Mm, & centrum ac. by 

O Ducantur'a contactu Prectz PE, PQ. perpendiculaxes ad axes, 

erit QC ipſi PE æqualis; occurrat CM-apfi, PT in R, & propter * 

parallelas, erunt anguli NPE, RCK '=quales, igitur triangula rec- „ 

tangula CKR, PEN fimilia ſunt; erg ent CK ad (R, ut PE ad 5 — 

N 1 „ inde ee — gulo E . — vo 
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in EE ſive) CQ, hoc eſt, CR ex * CM (per 48, & 49, 
lib. 1.) Q. E. D. 


PROP. XXIII. 8 


Contingat recta PT Ellipſim aut Hyperbolam, & a contactu 

P ducatur ad focum recta PO, a centro vero ducatur C 
ad contingentem ipſi PO e ; erit CT T =qualis di 
" HI axis tranſVerl AB. 1, 


UC ATUR enim PF 41 riding focum, & juncta a FT 


productatur ut occurrat_ipfi PO in E. Quonlam igitur pa- 


: rallelæ ſunt OE, CT, & æquales ſunt OC, CP, -Xquales erunt 
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ET, TF, & quoniam contingens PT bifariam ſecat angulum 
FpE, erit FP ad PE, ut FT ad TE (per 3. 6.) æquales igitur 


ſunt FP, PE; ergo recta OE eſt ipſi AB æqualis per 14. hujus; 
quoniam vero CF eſt dimidium ipſius OF, erit * dimidium Ip 


ſius OE five axis e AB. has E 5. 


PROP. XXIV. 


Contingat recta PT Ellipſim aut 1 _ . Sen- 
tactu P ducantur ad axem ſectionis duæ rectæ, una PE 
3 ordinatim applicata, & altera PN contingenti Perpen- 


dicularis; erit CE ſegmentum axis inter centrum & or- 
dinatam, ad NE ſegmentum ejuſdem inter ordinatam & 


rectam quæ contingelly, eſt er ut axis ad 
3 1137 1 Fd 1, 8 
2 ipfius parametrume 1 + 


ro fist i oat 264- 


JCCURRAT enim ebnet ls p i ſectivts AB 10 D, 


fus as Hyperbolz ; eff CE ad NE, ut rectangubi 


8 


& primum ſi ſit AB alteruter axis Ellipſeos aut axis tranſver- 
n "CRY ad Tec" 
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tangulum NED; eſt vero rectangulum CED zquale regtangulo 
BEA (Cor. 1. 49. lib. 1.) & propter angulum NPD rectum 
& PE ipſi AB perpendicularem, rectangulum NED æquale eſt 
quadrato ex PE; eſt igitur CE ad NE, ut rectangulum BEA 


al quadratum cx PE, hoc eſt, ut axis AB ad IM . 
per Cox. 1. ad Def. 2. hujus. „ 1 


Secundo, ſit AB axis ſecundus Hyperbolæ & (per Cor. 2. 49. Fig 19. 
lib, T.) erit rectangulum CED æquale quadratis ex CE & CB, & 
ut prius, erit rectangulum NED æquale quadrato ex PE & erit 
CE ad NE, ut rectangulum CED ad rectangulum NED hoc eft, 
ut quadrata ex CE & EB ad quadratum ex ordinata PE, hoc eſt, | 
ut axis AB B ad ipſius * per cc. 2. ad Det, 2. hyjus, . 


N 


PROP. XXV. 


Contingat recta PT Parabolam, occurratque EVE ar AB; in Fig. 2 
T, & a contactu P ducantur duæ rectz ad axem, una PE 
= ordinatim applicata, & altera PN -contin genti perpen- 
dicularis; erit EN ſegmentum axis his ductis intercep- 
tum dimidium parametri axis: ſegmentum vero TN in- 
ter contingentem & perpendicularem PN, erit dimidium 
L e, on wet contactum 7 tranſit,” Ee 


"an. all Sw 3 
4 * 


> os 


| 


UCATUR. enim per contactum Pp. 8 Dq & per 
Propoſitionem 47. lib. I. recta EA vel TA. eſt. dimidium 
| ipſius TE. 


Bure. 1. Quoniam jar aka NPT eſt rectus, & PE oft: 

iph TN perpendicularis, rectangulum TE in EN æquale eſt quay 
drato ex PE, hoc eſt, rectangulo contento AE in parametrum 
axis 0 hy ) I ut TER TE ad AE, ita ett e axis . 
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fam EN, quæ eſt igitur dimidium iſtius- parametri. Hyjtſimodi 
W axis EN, dicitur Subnoriali s. 
Pars 2. Propter rectangula triangula TPN, TEP finilia, erit 


rectangulum TE in TN zquale quadrato ex TP, hoc eſt, rectan- 

gulo contento TA in parametrum diametri D- Prop. 2. huj.) 

eſt ergo ut TE ad Ta, ita parameter diametri Dad 17 885 

Wo La e eſt EE] dimidium iſtius ene, SE. D. 

Con. 1 Hine, i a vertice P enjuſvis diametri QD via recta 
PF ad focum, erit quarta pars parametri iſtius diametri, Nam, 1 
ductaà contingente PT, quoniam diameter DQ eſt perperidiculatis R 
'ad directricem Parabolæ, erit angulus FPT æqualis angulo PPT c 
(15. hui.) hoc eſt, angulo alterno FTP, ergo æquales ſunt FP, FT; T 

ſi igitur centro F deſeribatur circyJus per puncta 'T, P tranſibit 
etiam per N propter angulum 'TPN rectum; eſt igitur recta PF a 
dimidium ipſius TN, & ergo eſt n pars nen diametri 0 
| DQe per partem 2. [Propolitidnis.: o 25359 00 1 
Vide Newt. Prine. Math. Lem. 13. Abe 1 51110 8 FD e 
Con. 2. Et hinc, ſegmentum diametri'i inter verticem eus & d. n 
rectricem eſt quarta pars ipſius parametri, ut patet ex (Cor. præc. Þ 
& 12. huj:)>fi vero punctum P rar vertex axis conſtat Nunque 1 
Corollarium ex Definitione fe. 9 76109 41 1 
Cox, III. Hic, ſi recta jungens vertices oo tema diametrorum f 
ſit axi ordinatim applicata, ipſarum parametri erunt æquales. FP 
Nam ipſarum ſegmenta inter vertices & nee ſunt Wal, L 
f 
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Recta Selene conict terminata per . ejus Mudder & 
axi ordinatim applicata, æqualis eſt parametro ipſius axis. 


Quæbis recta vero Paraboli terminata per focum tranſiens 


gan eſt parametro diametri, cui pſa” recta ordinatim 


N | 


Pars L. | RIM UM fit Fectisi Elles, aut Hyperbola, cujus 


af axis tranſverſus eſt AB . axis ſecundus Mm, ct. 


4411 


centrum C et focis F, et per F tranſeat recta XY ordinatim ap- 


plicata / axi tranſverſo AB, crit XT qqualis paramietro ipſtius AB. 


Nam (per Cor. 1. 31. & Def. 24. lib. 1.) eſt quadratum ex CA 


ad quadratum ex CM, ut rectangulum BFA, hoc eſt, quadratum _ 
ex CM Def. 40 ad quadratum ex FY: ergo progortibnales ſunt f 


ipſfe CA, CM, FY ; ergo tote AB, Mm, XY: ſunt proportionales 


et proinde eſt ipſa XY parameter axis cranſrerſl AB per Definitio- 


nem parametri.” Secundo ſi ſectio ſit Parabola, ordinata ad axem, 

per focum tranſiens, elt qualis ipſius axis 1 per Cor. . 

I, huyjus & Def. „%%% 39 Gre 14 m4 3 34 
Pars 2. Sit XX lecke Parabel terminata ap: focum F. tran- 


fi ens & ordinatiim applicata diametto ocurratque ei in O, 


per verticem P hujuſct diametri, ducatur PF ad focum, & PT Pa- 
rabolam contingens erit hæc parallela ordinatæ OX; ergo angu- 


Fig. 20. 


lus POF eſt zqualis angulo DPT, five angulo 'TPF ( 15. huj.) hoc 8 


eſt angiils alterno PFO; ergo abſciſſa PO Equalis we ipſi PF, 
hoc eſt; quartz parti! paratnetri diametti DQ per Cor. 1. Præce- 


dentis: elt iitür, recta XV =qualis 2 7 5 ipſius diametri 9 


cul ordinatim ee ber Cor. 2. x. Se 


; fig 100 Hyperbolz F 1 5 2d ſeetionern . rie 1 


| chmpts porlll, erit hæc quarta Pre parametri axis tranſverſi. 


Ducatur 


4 2 e = hots A of Pt a — 1 . 0 
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Ducatur a foco F recta FX axi ordinatim applicata, & Hyperbolæ 


occurrens in X, & ſit ar directrix Hyperbolæ, producatur FL ut 
occurrat directrici in d & ducatur & ad directricem ipfi Fd paral. 


lela; erit Xr zqualis ipſi Fd (34. 1.) & per Prop. 13. hujus, erunt 
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FL, Ld zquales, ut etiam FX, Xr, ergo Fd æqualis eſt ipſi FX, 
hoc eſt, dimidio parametri axis tranſverſi per pariem 1. hujus; & 
ergo FL dimidium ipſius Fd eſt quarta pars parametri axis tranſ. 
verſi Hyperbolz. 


"PROP. Null. 


| $ recta PT ſectionem conicam contingat, & a contactu P 
ducatur recta PF ad focum F, & PN contingenti perpen- 
 dicularis occurrens axi AB, qui per focum tranſit, in N, 
a puncto vero N ducatur ad PF perpendicularis NV; 
abſcindet hæc ex PR” e 105 1 dimidio = 


rametri axis AB. 25 00 R303 


\U M facts fit 8 Jucstur, ad axem . 
PE; & quoniam oſtenſum eſt, in Cor. 1. 25. hujus, quod 
PE ſit * NF zqualis, erit angulus FPN æqualis angulo FNP, 
quare æquiangula ſunt triangula rectangula PEN, NU P, & habent 
latus PN commune; æqualia , ſunt igitur hæc triangula, ideoque 
eſt PV =qualis "pl NE, hoc elt, dai! Fame axis ns A. 
t. hujus.) 

81 vero . ſit Ellipfs aut- Hyperbola, * a centro ad 
contingentem recta CK ipfi perpendicularis, & CT jpſi PF. 1 
Y TO, 1 CM Gn 3 72 8 ay CT 178 


« „ 


. 


5 walt ex c tas, buy oo; bene de CT, 5 
unt 8 7115 N 91121 7 9998 LI 


hoe 


" ; 


* COS LONG. Oe IO ELIT 
r R 


* C 
W 


PV: eſt vero CT æqualis ipſi CA (per 23. huj.) & proinde PV 


2E P. 
FN 0 P. XXVIn. 


currens ſectioni vel oppoſitis Hyperbolis in punctis H, I; 
erit diameter UZ, quæ ductæ eſt parallela, media propor- 


perbolis interceptum, & axem tranſyerſum AB. 


IT centrum Scrion CE & dütatür n ter Bifirfin ſecans 


tum H ducatur HS ad diametrum 20 ei ordinatim applicata 


(34. 1) ſed ſemidiameter CZ eſt media proportionalis inter ipſas 


1 Fe 


QED. 


drata EX ns. Zo ques ſunt rar 


> ® * # * — , g . : s * 
* | * , , 8 F = 
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eſt dimidium parametri axis AB per Definitionem parametri. 


si per, focum Ellipſeos aut Hyperbal= O ee rects oc- 


portionalis inter HI, ſegmentum ductæ ſectione vel Hy- 


) ipſam Hl in G, erit conjugata ipſi ZU 627. lib. 1.) per punc- 


erit hæc parallela ipſi CG (Cor. 27. lib. x ) & ducatur contingens 
HT oceurrens ipſi ZU in T; quoniam igitur CT ducta a cen- 
tro ad contingentem eſt parallela ipſi HO jungenti contactum & 
focum, erit CT zqualis ipſi CA, eſt vero CS æqualis ipſi GH 


CT, CS, (48. & 49. lib. 1.) hoc eſt, inter ipſas CA, GH, - ergo 
| tota. diameter 20 eſt media Be inter ipfas AB, HI. 


co Hine, rectæ Ellipſi aut Hyperbola utrinque terminatæ, „ 
cum opus productæ per focum tranſeuntes, ſunt inter LA ut qua- | 


Pio. 
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21. 
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Sj recti line ſectione conic, vel ſectionibus oppoſitis utrin- 


que terminate tranſeant- (cum opus products) per fo- 
cum; rectangula contenta ipſarum ſegmerzig ſciz. inter 
5 focum 8 g vel eee RO wand ſe, ut 1 | 
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FAM 6 ſectio fi Ent s aut U ce contenta 
ſegmentis rectarum ſunt inter ſe ut quadrata ex diametris 


quibus ipſe rectæ ſunt parallelæ (3 1. & 850 Ub. bY hoc elt, ut 
iplz rectæ per Cor. præcedens. 


Si ſectio fit Parabola, rectangula contents fegmentis; d 
ſunt ut parametri diametrorum quibus rectæ ordinatim applican- 


tur (Cor. 2. 28 3. buy. ) hoc 1 ut 1 900 wee . 26. hujus. 


RED 


i 


PROP. K. 3 


81 a foco Parabela ducatur ad quamvis contingentem recta 

_ eiperpendicularis ; erit quadratum ex ducta æquale rectan- 
gulo contento diſtantia puncti contactus a foco, & diſtan- 
6d © Ap foci a vertice axis. 


\IT Parabola cujus axis 5 ef AB & Gow P; per en in 
ipſa P ducatur contingens axi occurrens in N, recta PF ad 
focum, recta PB ordinata ad axem, & recta PE perpendicular 
ad directricem; a foco ducatur ad contingentern recta FT ei 
perpendicularis & jungatur AT; quonjam angulus NPF æqualis 


_ elt angulo NPE (per 15. huj.) hoc eſt, angulo alterno PNF, erunt 


rectæ FP, FN. zquales ; ergo perpendicularis FT bifariam ſecat 


ipſam PN in T; N eee BN bifariam ſecta eſt in vertice 
chſus 
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eus A (per 47. lib. 1.) ergo recta TA parallela eſt ipſi PB & 
proinde axi perpendicularis, et igitur, propter angulum FTN rec- 
tum, quadratum ex FT eſt zquale rectangulo contento FA | in FN 


five FP. Q. E. D. | = 

CoR. Hinc quadrata ex perpendiculis, a foco Parabolæ in 
contingentes dimiſſis, ſunt inter ſe, 1 ut diſtantiæ punctorum con- 
tactus a loco. | 


alba , — 


PRO P. XXI. 


di a foco Ellipſeos aut Hyperbolæ O, ducanitur ad quamvis Fic. 18. 1 
contingentem GPH, recta OL ei perpendicularis & recta 5 N 
OP ad contactum; erit OL ad OP, ut ſemiaxis ſecun- : : 

dus CM ad ſemidiametrum CD, quæ eſt ipſi contingenti 
parallela. : 


\UCANTUR enim ab 1 FE F recta FT e 
ad contingentem GP & recta FP ad contactum; quoniam 
ex partibus ſecundis Prop. 16, & 17. huj.) anguli FPT, OPL ſunt 

zquales, triangula rectangula FTP, OLP ſunt ſimilia, ideoque 
rectangula OL in FT & OP in FP funt ſimilia: ergo quadratum ex 
OL eſt ad quadratum ex OP, ut rectangulum OL in FT ad rec- 
tangulum OP in FP, hoc eſt, ut quadratum ex CM ad quadratum 
ex CD, (per 21, & 19. buy. ) ergo ipla OL eſt ad OP, ut CM ad 
CD. E. D. 


Con. I. Hine, 0 a centro Ellipleos aut Hyperbolæ C ducatur 
CK ad quamvis contingentem GH ei perpendicularis; erit CK ad 
ſemiaxem tranſverſum CA, ut ſemiaxis ſecundus CM ad ſemi- 
diametrum CD que eſt ipſi contingenti parallela. Ducatur enim 
a foco recta OL. perpendicularis ipſi GH, & OP ad punctum 
contactus, Wa centro Sha wary! 55 ad colingentern & ipſi OP 

8 parallel; : 
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parallela; erit CT ipſi CA zqualis (: 23. hyj.) tum propter #qui- 
angula triangula KCT, LOP, erit CK ad CT five CA, ut OL ad 
OP, hoc eſt, ut CM ad CD, per hanc propoſitionem. 

Cox. II. Quoniam in Ellipſt aut Hyperbola, quadratum ex 
FT eſt ad quadratum ex FP, ut quadratum ex CM ad quadratum 
ex CD, & datum eſt quadratum ex ſemiaxe ſecundo CM; erit 


quadrat FT t EP. h ſt (per 19. huj ur . 
quadratum ex U The. oC E (pe 9 u.) = 


ſive ut FP ergo ng ex FT augetur in ratione in qua 
OP | 


bad * et Op diminuitur, ſed in Ellipſi dum Fp auge. 
Op diminuitur & vice verſa: ergo in Ellipſi quadra- 
52 ex FT magis variatur quam in ratione ipſius FP; at in 
Hyperbola FP, OP ſimul augentur, vel diminuuntur ergo in} 
Hyperbola quadratum ex FT minus variatur, quam in ratione 
ipſius FP; & proinde ipſum perpendiculum FT a foco in con- 
tingentem dimiſſum, in Ellipſi magis, et in Hyperbola minus 
variatur quam in ſubduplicata ratione ipſius FP (C12, 8 
foci F a puncto contactus P. N e 

_ Vide Newt. Prin, Math. Cor. 6. Prop. 16. lib. . e 


ee, e XXXII. | wy 1 
; Sit Ellipſis is cujus) axis tranſverſus eſt AB, & axis 1 
MN, centrumque C; &i a puncto D in axe ſecundo 
ponatur ad axem tranfverſuns recta DG, æqualis ſummæ 
vel differentiæ ſemiaxium CA, CM, & in recta DG (pro- 
ducta ultra punctum G, cum fit, CG differentia ſemi- 
axium) ſumatur GP e 200 Cha ber - pon. R in n 
a 1 eee 107 ee tik men  ReReTG) 


1 4 


\UCATUR enim. ber punctum Pp recta PE AE nat 3% 
plicata axi AB, & a, centro ducatur r recta aallela 3 & DP 
occurrens PE product in F; prapter parallclas D, PF, 2 CF} 
baht 
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æqualis ipſi DP (34: 1.) hoc eſt, pſi CA per conſtructionem ; eſt 


ergo punctum F ad circumferentiam circuli circa AB delerioti 3 ; 
quoniam igitur triangula PEG, FEC ſunt ſimilia, erit quadratum 


ex PE, ad (quadratum ex F E five) rectangulum BEA, ut qua- 


dratum ex (GP five) CM, ad quadratum ex (CF five) C A, eſt ergo 


bn, Pin Ellipſi per Cor. 34. lib. I, N. E. D. 


Con. Hine ſi duæ rectæ AB, MN 8 invicem ad angulos rectos 
bifariam ſecent in puncto C, & recta DG fit æqualis differentiæ inter 


E ipſas CA, CM, & GP. producta ultra punctum G quod eſt in recta 


majore AB) ſit æqualis ipſi CM, & recta DG ita moveatur per 


quatuor angulos rectos ut punctum D fit ſemper in recta MN 
& G in ipſa AB; punctum P deſcribet Ellipſim cyus axis tranſ- 


verſus eſt recta AB & axis ſecundus recta MN. Et hinc Ellipſis 


deſcribitur ope inſtrumenti quod Circinus Ellipticus appellatur, ut 


cuivis mw ſtrueturam perſpicienti hinc facile e 


PROP. XXIII. PROBL. m 


Data e rects indefinits, & puncto in ea dato, & 


datà recti ab ea bifariam ſectà; deſcribere Parabolam 


cujus diameter fit recta indefinita data, verticem habens 
punctum datum, & cui ordinatim applicata fit recta data 


ab ea bifariam ſecta. 


RIMUM, ſit AB recta indefinita is dats bifariam et 
ad angulos rectos ſecans in puncto C rectam datam Os, & ſit 
A punctum in recta AB datum. 


Inveniatur recta QR, quæ tertia e c ſit ipſis ca, co, 


et a puncto A ſumatur in recta AB et verſus C ſegmentum AF 
_ £quale quartz parti ipſius Q, & fit AD in recta AB æqualis ipſi 


AF, & per punctum D ducatur recta indefinita DX ipſi AB per- 


pendicularis; tum plano XDF imponatur norma H EG, ita ut 
P a” latus 


Pio, 23. 
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latus ejus HE applicetur rectæ DX & alterum latus EG ſit ad iſtas 
partes ipſius DX ad quas eſt punctum F, et extremitati G lateris 
EG annectatur extremitas fili GPF equſdem longitudinis cum 
latere EG, et figatur altera extremitas ejus in puncto F; addy. 
catur pars fili GP ope paxilli P ad latus normæ EG, et juxta 
ipſum tendatur, deinde moveatur normæ latus HE ſecundum 
rectam DX, & interea filum paxillo diſtentum ſemper lateri normæ 


EG applicatum teneatur ; linea motu 2 P deſcripta erit Para | 
bola deſcribenda. . 


Tranſeat enim Parabola per puncta 0, A,S (per 1 3. lib. l.) 
in qua ſit recta AB diameter et vertex Jus A, et cui ipſa Os ſit 
ordinatim applicata; erit diameter AB axis (per Def. 22. lib. 1.) 
et ejus parameter erit recta AF vel AD quater ſumpta, per con- 
ſtructionem et Def. 1. et proinde eſt punctum F focus et recta DX 
directrix hujuſce Parabolz (per Def. 3. et Cor. 2. ad Def. 6. ) quoniam 
tigitur totum filum GPF fit zquale lateri normæ EG, pars ejus PF, 
diſtantia ſciz. paxilli a foco Parabolæ, erit æqualis ipſi PE perpen- 
diculari a paxillo ductæ ad directricem ; movebitur ergo paxillum 
P ſemper in Parabola OAS (per Cor. 2. 12. Inyus) et eee motu 
ſuo iplamdeſcribet. . 


Secundo, ſit recta poſitione data VL bifariam ſecans i in Y Antam 
rectam MN, fed non ad angulos rectos, et ſit V An in M 
datum. 

Inveniatur recta R que tertia -properticitifli ſit ipſis IV, YM 
et a puncto V ſumatur in recta VL ſegmentum VK quarta pars 
ipſius Q & ad partes puncti V contrarias 11s ad quas eſt V, et per 
V ducatur recta VT ipſi MN parallela, & recta VF æqualis ipſi VK 
faciens angulum TVF æqualem angulo TVK, per punctum K 
ducatur recta DX perpendicularis pſi VL; tum in puncto F figatur 
una extremitas fili & ope paxilli et normæ deſcribatur Parabola, 
ut in caſu præcedente, cujus directrix fit recta DX et focus F, erit 


hee Parabola deſcribenda. Tranſibit enim yer punctum *. propter 
aquales 
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æquales VF, VK (per Cor. 2. 12. huj.) & recta VL directrici per- 


pendicularis erit diameter (Cor. 1. Def. 6.) & VK quater ſumpta 
erit ejus parameter (Cor. 2. 25. huj.) et recta VT ipſam continget 


(per 15. huj.). propter angulos TVF, TVK zquales, ideoquerecta 
MN huic contingenti parallela ordinatim applicatur diametro VL, 
& propter quadratum ex YM vel YN, per conſtructionem, æquale | 


rectangulo contento abſciſſa YV & parametro diametri VL, erunt 
puncta M & N in hac Parabola per Cor. 1. 1. hujus. Q. E. F. 


Cos. I. Hinc fi detur poſitione directrix DX, & vertex axis 


ſeiz. punctum A; deſcribi poterit Parabola, ducendo AD perpen- 


dicularem ad directricem & faciendo AF æqualem ipſi AD, erit 


enim F focus: limiliter ſi vertex A & focus F dentur; Jungatur 
= AF & producatur ad D, ut AD fit æqualis ipſi AF, et perpendi- 
W cularis ad DA per D ducta erit directrix. Si vero detur axis 
AB poſitione, ipſiuſque vertex A, & parameter QB, inveniatur 


focus ex ipſius definitione ; ſimiliter dato poſitione axe & datis 


foco. & parametro axis, inveniri poterit directrix, igitur in his 


caſibus deſcribi poterit Parabola, ut in hac propoſitione, 
Cox. II. Hinc etiam, ſi poſitione detur Parabolæ diameter VL, 
ipſiuſque vertex V, et ſi parameter ejus ſciz. recta QR magnitu- 


dine detur, & punctum P in Parabola; deſcribi poterit Parabola. 


Fic. 24. 


Sumatur enim in recta VL ſegmentum VK zquale quartz parti 


ipſius QR, et per K ducatur recta KE ipſi VL perpendicularis ; & 
per punctum P ducatur PE perpendicularis ad ipſam KE, tum 


centris V et P, intervallis VK et PE, deſcribantur circuli ſibi 


invicem occurrentes in duobus punctis F et G; ſi deſcribatur 
Parabola, cujus directrix eſt ipſa KE et focus punctum F vel 


6, tranſibit hæc per puncta V et P (Cor. 2. 12. huj.) et erit VL. 
ipſius diameter (Cor. 1. ad Def. 6.) & erit VK quater ſumpta, hoc 


eſt, ipſa QR parameter iſtius diametri (Cor. 2. 25.) manifeſtum 


eſt, quod in hoc caſu duæ deſcribi poſſunt Parabolæ quæ Problemati 


fatisfacient , 
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ſatisfacient; una vero tantum, ſi circuli Jam deſcripti in unico puncto 


occurrant; 1 vero hi circuli non ſibi invicem occurrant, Problema 


in * caſu eſt impoſſibile. 


PROP. XXIV. PRO BL. IV. 


Datis poſitione & magnitudine duabus rectis ſe invicem bi- 


fariam ſecantibus; Ellipſim ene in 2 date rectz 
ſint diametri Conugate. 


RIMUM, int AB, MN datæ rectæ ſe invicem ad angules 
rectos bifariam ſecantes in C; & quoniam in hoc caſu op- 


portet rectas AR, MN eſſe inzquales (per Cor. 2. 31. lib. 1) 
deſcribatur circulus, centro M termino minoris rectæ MN et inter- 
vallo CA dimidio majoris AB, ſecans ipſam AB in punctis F et 0, 
&& in ipſis F et O figantur extremitates fili ejuſdem longitudinis cum 
recta AB, et ope paxilli P tendatur filum et circumducatur paxillus 
P donec ad eum locum redeat a quo cœpit moveri; linea motu ejus 


1 deſcripta erit e in 822 rectæ AB, MN "wy GIN con- 


: jugatæ. 


Tranſeat enim Ellipſi 1s per puncta A, M, B, N, in qua rect 


AB, MN ſunt diametri conjugatæ (per Prop. 34. lib 1.) et quoniam 
| hz diametri conjugate ſe invicem ſecant'ad angulos rectos, erit 
ipſarum major AB axis tranſverſus et minor MN axis ſecundus 


Ellipſeos; et erunt F et O ipſius foci, per conftructionem et Cor. 1, 
| ad Def. 5. 


Quoniam igitur ſumma rectarum, que a paxillo P ad focos 


ducuntur, ſit ſemper æqualis ipſi AB, paxillum P dum circumdu- 


citur, erit in Ellipſi, per Cor. 2. 14. hujus, et . ipſam motu ſuo 


deſcribet. 


Secundo, datæ ſint dur rectæ &; invicem, non ad aac rectos, 


bifariam ſecantes. Manifeſtum eſt duas Ellipſes non habere poſſe 


idem centrum et duas diametros dee poſitione et magnitu- 
| dine 


'Y 2 
1 
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dine eaſdem, nam ſi poſſint omne punctum in una Ellipſi eſſet 
etiam in altera (per Cor. 34. lib. 1.) hoc eft, ipſæ Ellipſes coin- 
ciderent ; datis igitur duabus diametris conjugatis Ellipſeos poſitione 
et magnitudine, datur ipſa Ellipſis et proinde dantur axes ejus poſi- 


tione et magnitudine; his igitur inventis, per Prop. 7. hujus, ipſa 


Ellipſis deſcribi poteſt ut in caſu 8 


PROP. XXXV. PROBL: Th 


1 . Datis poſitione & magnitudine duabus rectis ſe invicem bike 


riam ſecantibus; Hyperbolas oppoſitas deſcribere —_ 


datæ ein ſint dialncti! conjugates: 


\INT primum AB, MN datæ rectæ ſe invicem ad 1 


rectos bifariam ſecantes in C, jungatur AM & a puncto C 


F 1G, 26 


ſumantur utrinque in recta AB producta ſegmenta CF et CO 


æqualia ipſi AM; ad punctum O affixa fit extremitas regulz OG 
ut circa punctum hoc. tanquam centrum libere circumagi poſlit 3 


& alteri regulæ extremitati G annectatur extremitas fili cyjus _ 


longitudinem regula OG. excedit quantitate æquali rectæ AB, 

figatur altera extremitas fili in puncto F, & adducatur filum ope 
paxilli P ad latus regulæ OG, et juxta ipſum tendatur, deinde 
moveatur regula circa punctum O, et interea filum paxillo diſten- 


tum ſemper regulæ applicatum teneatur; paxillus P motu ſuo deſ- 
cribet unam ex Hyperbolis oppoſitis quarum rectæ AB, MN ſunt 
diametri conjugate. 


Intelligantur enim Hyperbolæ oppoſitz aeſeribi (per 2 b. lib. x 45 


quarum AB fit diameter tranſverſa, & MN diameter ſecunda ei 
conjugata ; erit punctum C centrum, et quoniam hæ diametri 


conjugatæ ſe invicem ad angulos rectos ſecant, erit AB axis 


tranſverſus, et MN axis ſecundus, et proinde erunt puncta F et O 
Hyperbolarum foci, per conſtructionem & Cor. 2. ad Def. 5. 
duenne vero exceſſus regulæ GPO ſupra filum GPF fit æqualis 


ipſi 
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ipſi AB, erit exceſſus rectæ PO ſupra ipſam PF æqualis ipſi AB axi 
tranſverſo; ideoque dum regula movetur erit paxillus P in alterutra 


 Hyperbolarum per Cor. 4. 14. hujus. Si vero ejuſdem regulæ ex- 


tremitas, quæ in puncto O affixa fuit, jam in puncto F affigatur, & 


extremitas fili in puncto O figatur, et eadem, que prius, peragan. 


tur; deſcribetur e W Hyperbolz | Jam deſcriptz, ut 
patet. a 

Secundo, fi rectæ datæ ſe invicem non ad angulos rectos ſecent, 
| Patis duabus diametris conjugatis Hyperbolæ poſitione & mag- 
nitudine, dantur ipſæ Hyperbolæ & ipſarum axes poſitione et 
magnitudine dantur ut in caſu {ecundo Prop. præc. ergo axibus 
inventis (per Prop. 7. huj.) ipſæ Abel, deſeribi poſſunt ut in 
caſu eee 


N 9 


Con. Ad hanc & precedentem 1 Hinc fi detur magp- 


nitudine & poſitione axis tranſverſus Ellipſeos aut Hyperbolæ 


Ag, et foci ejus F et O; deſcribi poterit Ellipſis aut Hyperbola, 
Vel ſi detur diameter quævis AB poſitione & magnitudine, & recta 


PE que a dato in Ellipſi aut Hyperbola puncto P ordinatim 
applicatur diametro AB; deſcribi poterit Ellipſis aut Hyperbola; 
bifariam enim ſecetur AB in C, et per C ducatur recta parallela 
ipſi PE, in qua ſumantur æquales CM, CN, ita ut quadraftim ex 
QA ſit ad quadratum ex CM vel CN, ut rectangulum AEB ſit ad 


quadratum ex PE; et ope præcedentium deſcribatur Ellipſis, aut 
Hyperbola, in qua rectæ AB, MN ſint diametri W tranſibit 


5 N P, per Cor. 34. & 35. lib. 1. 


vans 
__ » Xa 
< * 
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PROP. XXXVI. p ROB L. VI. 


Datis poſitione directrice & aſymptoto Hyperboler, & 


ejus foco huic directrici propeore dato; ipſam deſcri- 
N 


T recta DX directrix Hyperbolæ, & F focus Jus iſti di- 
rectrici propior, & fit recta CY parallela uni ex ejus aſymp- 
totis; plano in quo eſt Hyperbola imponatur norma ita ut latus 


_ ejus HE applicetur rectæ DX, et alterum latus EG fit ad iſtas 
partes ipſius DX ad quas eſt F, & inclinetur latus normæ EG 
ad latus HE ut fiat ipſi CY parallelum ; tum ope paxilli P et fili la- 
teri EG applicati, cujus extremitas in puncto F affigitur, perfician- 


tur omnia ut in Parabola deſcribenda Prop. 3 3. hujus; linea motu 


= paxilli P deſcripta erit Hyperbola, cujus derectrix eſt recta DX, et 


Fi. 27, 


aſymptotos parallela ipſi CY, et focus F. Nam quoniam filium GpF 5 
eſt æquale ipſi GPE, erit recta PF a paxillo ad focum ducta æqualis 


rectæ PE ab eodem paxillo ductæ ad directricem & aſymptoto pa- 


rallelæ: & proinde paxillus P movetur in Hyperbola cujus direc- 


trix eſt recta DX & punctum F focus huic directrici propior, & 
cujus aſy mtotos eſt ipſi CY parallela, per Cor. Prop. 13. hujus. 


Con. Si planum ſuperficiem conicam ſecans, & ſectionem faciens 
| Parabolam quam minimum inclinetur ita ut ſuperficiei oppoſitæ 


occurrat, ſectio ſtatim mutatur in Hyperbolam ; eadem etiam 


ſimilitudo inter haſce ſectiones obſervari poteſt in ipſarum de- 


ſeriptionibus i in plano; nam ſi latus normæ, cui filum applicatur 


in Parabola deſcribenda, ad alterum latus inclinetur, paxillus 


HNyperbolam deſeribet, & præterea, cum in his ſectionibus deſcri- 


bendis latus normæ per focum tranſit, pars fili PF inter focum 


et paxillum erit quarta pars parametri axis utriuſque ſectionis, 


ut conſtat ex Def. foci Parabolæ et ex Cor. Prop. 26. hujus. 


SE EE... 


Fio. 28, Sit conus rectus GVH & in ejus ſuperficie fit ſectio conica 


29, 30. 


; FIC. 28. 
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PROP. XXVII. 


PAR, & fit LNO circulus, ſectioni non occurrens, cujus 
diſtantia AL a vertice ſectionis eſt æqualis ipſi AF diſtantiæ 


ejuſdem verticis a foco F huic circulo propiore; dico quod 


interſectio plani hujuſce circuli cum plano ſectionis erit 


ipfius directrix; et quod PN, latus coni interceptum inter 


hunc circulum & quodvis punctum ſectionis P, erit 


æquale rectæ ab eodem pancto ducta ad focum F. circulo 


; : e 


\ EC ET U R conus ; per axem ejus VX . GVH, perpendi 
culari ad planum ſectionis PAR, ipſum beende in recta 
AFZ, erit hæc recta axis ſectionis, qui in Ellipſi aut Hyperbola 
erit tranſverſus, et proinde erunt vertex ſectionis A, focus F et 
recta AL in plano GVH ; quoniam vero tam planum ſectionis 
PAR quam planum cicnl LNO, eſt plano GVH perpendiculare, 
erit DE ipſorum interſectio perpendicularis ad planum GVH 
(19. 11.) et proinde ad axem ſectionis AB, et quia eadem DE 


eſt in plano circuli LNO erit plano haſis coni parallela; ſit recta 
DL interſectio plani GVH cum plano circuli 1 erit [A pore 
lela _w baſis, ut Þatet. 


Cafe 1. Primum, fi t ſectio PAR B et nei in ih 
P ducatur recta PQ ad axem ei ordinatim applicata, hæc erit 
rectæ DE, et proinde plano baſis, parallela; per ipſam PO tranſeat 
planum baſi parallelum interſecans planum GVH in recta GQH, 
quæ erit ipſi DL parallela ( 16. 11.) Quoniam ĩigitur triangula GA 
: DAL ſunt ſibi invicem et ane GVH ſimilia, et rectæ GV, 
HV 


1 


CUr 
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HV fant æquales, quia conus eſt rectus, erunt GA, QA ut et 
DA, LA æquales, & proinde erit OD æqualis ipſi GL; ergo cum 
DA diſtantia rectæ DE a vertice Parabolæ ſit æqualis ipſi AL, hog 

eſt, ipſi AF diſtantiæ foci a vertice, recta DE axi AB perpendicus 
laris erit Parabolæ directrix, ergo conſtat prima pars Propoſitionis, 
cum ſectio eſt Parabola. Si igitur a puncto P ducatur recta PF ad 
= focum, erit zqualis perpendiculari ductæ a P ad directricem (per 
BR 12. huj.) hoc eſt, ipſi O five GL; ſed GL, PN æquantur, ut- 


pote ſegmenta laterum coni recti inter circulos parallelos inter- 


ceptaz ergo PN zqualis eſt ĩpſi PF. 


Caf. 2. Secundo, fit ſectio PAR Ellipſis & centrum ejus . 
ducatur CP ſemiaxis ſecundus, erit rectæ DE, & proinde plano 


baſis, parallelus; per rectam CP tranſeat olanum baſi parallelum 


Fis, 29, 


interſecans planum GVH in recta MCK ipſi DL parallela 


(16, 11.) erit MK diameter circuli MPK, & propter circulum erit 
rectangulum MCK æquale quadrato ex CP ſemiaxe ſecundo; 


a vertice coni V ducatur recta ipſi AB parallela, occurrens | 


GH baſis diametro productæ in 8. Tum per Prop. 10. lib. 1. 


rectangulum ACB five quadratum ex CA eſt ad rectangulum 


Me five quadratum ex CP, ut quadratum ex VS ad rectan- 
= gulum HSG, ergo convertendo, quadratum ex CA. eſt ad ejus 
ip ſupra quadratum ex CP, hoc eſt, quadratum ex CF (Cor. 

Def. 5. huj.) ut quadratum ex VS ad ejus exceſſum ſupra rec- 


3 HSG, hoc eſt, quadratum ex VH five VG ; ſed (ob ſimilia 
triangula VSG, ACM) quadratum ex CA eſt ad quadratum ex 
AM, ut quadratum ex VS ad quadratum VG, ergo ipſæ rectz CF 


& AM ſunt zquales, propter autem parallelas MC, DL, erit MA 
live CF, diſtantia foci a centro, ad ſemiaxem CA, ut LA ſive FA 


ad DA diſtantianz rectæ DE a vertice Ellipſeos A, ergo recta DE, 
cum 1 {it ax1 perpendicularis, erit directrix, per Cor. 2. 11. hujus, 


s 10 ergo 


e ee End 


1 „r. P 


* 


n rs 


Pic. 30. 
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ergo conſtat prima pars Propoſitionis cum ſectio eſt Ellipſis. Du- 


catur nunc a quovis puncto P in Ellipſi recta PC perpendicularis 
7 axem AB, & per PC tranſeat planum circuli occurrens lateribus 


G, VI in M & K, & interſecans planum GVH in recta MK 


ipſi DL parallela, quoniam igitur CD eſt zqualis perpendiculati 


ductæ a P ad directricem DE, ſi ducatur PF ad focum, erit (per 11. 
huj.) PF ad CD, ut FA five LA ad DA: ſed ML eſt etiam ad 


CD, ut LA ad DA; ergo PF, ML æquantur, ſed ML, PN zquan- 


tur ut in caſu præcedente; ergo PN æqualis eſt ipſi PF. 
Caf. 3. Tertio, ſit ſectio PAR Hyperbola & fit recta PR in- 


terſectio plani ejus cum plano baſis HPG, erit hæc parallela ipſi DE 


16. 11.) & proinde ordinatim applicata axi tranſverſo AB cut pro- 
ductz occurrat in Q, fit HQG interſectio plani HVG cum plano 
baſis, erit hæc parallela ipſi DL (16. 11.) a centro Hyperbolz C 
ducatur recta, parallela ipſis HQG, DL, occurrens lateribus coni 


HV, GV in punctis K, M, & a vertice coni ducatur VS, axi Hy- 
perbole AB parallela, occurrens ipſi HQG in 8, & fit CT ſemi- 
axis ſecundus Quoniam per Prop. 10. lib. I. quadr t ex CA 
eſt ad rectangulum KC M, ut quadratum ex VS ad rectangulum 


HSG, & ſimiliter, in eadem ratione eſt rectangulum AQB (con- 


tentum abſeiſſis) ad rectangulum HQG five quadratum ex ordi- 


nata PQ. erit rectangulum KCM æquale quadrato ex ſemiaxe ſe- 
cundo CT, per Def. 24. lib. r. & proinde convertendo, quadratum 
ex CA eſt ad ſummam quadratorum ex CA, CT, hoc eſt, quadra- 


tum ex CF (Cor. 2. Def. 5. huj. ) ut quadiamn ex Vs ad ſummam 


quadrati ex VS & rectanguli HSG, hoc eſt, quadratum ex VG; eſt 
autem (ob ſimilia triangula CAM, SVG) quadratum ex CA ad 


quadratum ex MA, ut quadratum ex VS ad quadratum ex VG, 


ergo ipſæ rectæ CF, MA ſunt æquales; propter autem parallelas 
MC, DL, erit CA ad MA five CF, ut DA ad LA ſive AF, eſt igi- 


tur recta DE directrix ſectionis (Cor. 2. 11, hu.) ergo conſtat 
in hoc caſu Reime pars Propoſitionis. 


Ducatur 
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Ducatur nunc a quovis puncto in Hyperbola recta PF ad focum 
& PQ. perpendicularis ad axem Hyperbolæ AB, & per PQ agatur 
planum circuli GHR, oftendetur iiſdem verbis ac in caſu præce- 
dente, quod recta PF fit æqualis ipſi GL & proinde ipſi PN. 


Con. Cum Ellipſeos aut Hyperbolæ duo ſunt foci F & 7, 
duo erunt circuli LNO, Ino quales in Propoſitione deſcribuntur, 
quorum plana interſecabunt planum ſectionis in rectis DE, de, que 


= crunt directrices ſectionis; & quoniam rectæ PF, Pf, ad focos 
aductæ, ſunt æquales ipſis PN, Pn, erit Na ſegmentum cujuſvis lateris | 


coni inter circulos LNO, Ino interceptum æquale axi tranſverſo ſec- 
tionis per Prop. 14. hujus. . 
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De Parabola. 5 / 


PROPOSITIO. TY 


| $i Recta FG contingens Parabolam in F occurrat duabus 5 Fro. 1, 
ametris VC, DH in punctis G & R; quadrata ex FG, 
FR, ſegmentis contingentis inter contactum F & diame- 
tros, erunt ad ſe invicem ut GV, RD ſegmenta diametro- 
rum inter ipſarum vertices & contingentem. Vel ſi recta 
AB ſecans Parabolam occurrat duabus diametris FL, v 
in punctis K, E; rectangula AKB, AEB erunt ad ſe in- 


vicem, ut FK, VE ſegmenta diametrorum inter e ö 
vertices & ſecantem an 8 | 


Mas 
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Pars 1. QQIT recta P parameter diametri que per contactum 
F tranſit, quadratum ex FG eſt æquale rectangul, 
GV in P, & quadratum ex FR eſt æquale rectangulo RD inÞ 
(per Prop. 2. lib. 2.) ergo quadrata ex FG & FR ſunt ad le | nvi- 
cem ut ſegmenta GV, RD. 
Pars 2. Sit recta P parameter diametri, cui ipſa ſecans AB or- 
dinatim applicatur ; rectangulum AKB eſt æquale rectangulo FR 
in P, & rectangulum AEB eſt æquale rectangulo VE in P (z 
lib. 2.) ergo rectangula AKB, AEB ſunt ad ſe invicem ut ſeg. 
menta FR, VE. RE. * | 


Cor. Occurrat recta Parabolz in punctis A,B, & fit F verter 
diametri occurrentis rectæ AB in K; fi a quovis alio puncto 
ipſius AB ducatur recta EV parallela ipſi FK & quæ ſit ad FK, u 
rectangulum AEB ad rectangulum AKB; erit punctum V in Pz. 
rabola cujus diameter eſt FK, & quæ tranſit per puncta A, F, l. 
Cum punctum E fit inter A & B, recta EV ducenda eſt ad iſts 
partes rectæ AB ad quas eſt punctum F, ſecus ad contraria. 


PROP. II. 


$i a verticibus duarum diametrorum ducantur ordinatim a0 
plicatæ ad ipſas diametros; abſciſſæ inter ordinatas & ver. 
tices diametrorum erunt inter ſe æquales. | | 


os Verticibus kemeroniia FG, HM ducantur FL, Hk ord- 
5 A natim applicatæ ad diametros HM, FG; abſciſfe any H 
erunt æquales. 
Ducatur enim a vertice Aae! HM. recta = Puebla abinth- 
gens, occurrens diametro FG in A; propter parallelogrammun 
HAEL, abſciſſa HL eſt zqualis ipſi AF, hoc eſt, abſciſls 1 pe 
Prop. 47. lib. 1. ka | | is 


PROP. 


—_ _. OW", » 


- 


os 


nga) DEAT EX nt elt derne rl Qin EC. 


PROP. II. 


i latus alieujus trianguli fit diametris Parabolæ parallelum.; ; 


quadrata EX reliquis lateribus erunt inter ſe ut para- 
metri diametrorum quæ habent ordinatas fuas iſtis lateri- 
bus parallelas. Fl | 


Wi LMN wanna cujus en MN fir tletnrk dia- 
metris Parabolæ BFH, & ſint rectæ P & Qparametri dia- 
metrorum ED, FR quæ habent ordinatas ſuas BC, BR ipſis LM, 


IN parallelas; erit Ne de p 0 ex "AVE Al Re ex 15 


ut F Yu 


Ducantur enim n per E & F, vertices Arn ED, FR, rectæ 
EG, FG Parabolam contingentes, erunt parallelæ ipſis LM, LN 
(per hypoth. et Cor. 8. 28. lib. 1.) occurrat contingens EG dia- 
metro FR in A, & a contactu E ducatur EK ordinata ad dia- 

metrum FR erit parallela ipſi FG, & (per 47. lib. I.) KF, FA 
erunt æquales, ergo æquales ſunt EG, GA. Quoniam igitur la- 
tera criangulonimn” LMN, GAF ſunt mutuo parallela, erunt iſta 


trangula æquiangula: ergo quadratum ex LM eſt ad quadratum 


e LN, ut quatratum ex (GA five) GE ad quadratum ex GF, 


hoc eft, ut roots PIG: pes Ger. 1. Prop. 3. lib. 2. 2E D. 


| Cor. I. Sia quovis puncto 'Parabolz B ducatur ad diametrum 


ED recta BC ei ordinatim applicata, & quævis alia recta BD; 
erit quadratum ex: BD'=gquate rectangulo contento abſciſſi EC 


& parametro diametri ;FR.,cui; recta ↄrdinatim applicata eſt ipſi 


BD parallela. Sit reeta Q parameter diametri FR & P parameter 


diametri ED; per hanc Propoſitionem quadratum ex BC eſt ad 
quadratum ex BD, ut ( ad Qſive ut) P in EC ad Qin EC: ſed 
(perf; lib, 2.) quadratum ex BC eſt; æcquale rec 


* 
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Pio. 3. 


Liebes 


Fid. 4. 


130 Seerionum Coniturum 1 Ib. III. 


Con. II. Si recta OE contingat Parabolam & a puncto in ea 
O ducatur recta ſecans Parabolam in B, H punctis, & occurrens 
in D diametro ductæ per contactum E; quadratum ex ſegmento 


Ob inter contingentem & diametrum erit æquale rectangulo BOH 
contento ſegmentis ſecantis inter contingentem & Parabolam. Nam 


per hanc Propoſitionem quadratum ex OD eſt ad quadratum er 


OE, ut e BO da Cor, 3 3. lib. 2.) ad quadratum 
ex eadem OE, 


Cor... MI. Parameter alicujus ! Pen eſt ad 


parametrum axis, ut quadratum radii. ad quadratum ſinus an. 
guli quem iſta diameter cum ſuis ordinatis comprehendit, ut 


patet ex hac Propoſitione, & ex eo quod quadrata laterum 


trianguli ſunt ut quadrata ſinuum angulorum oppoſitorum. Et 
proinde parametri diametrorum alicujus Parabolæ ſunt inter ſe re- 
ciproce, ut quadrata ſinuum angulorum quos ipſæ diametri cum 
ſuis ordinatis comprehendunt 


1deoque parameter its id 
eſt N axis, eſt minor quàvis alia ee. . 


PROP. 


A lng jungens terminos duarum 1 occurrat Au- 
metro cui applicantur; pars diametri inter verticem 
ejus & rectam jungentem, erit media proportionalis in- 
ter abſciſſas. . 


INT rectæ EB, GD. ordinatith e me RiGbole 
AD, & ducatur recta jungens puncta E & G occurrens dia- 


metro AD in n C; erit "CA media Org inter ene DD | 
AD: 5 


Ducantur enim per puncta E et 0 als continizentes aur oc- 


currant diametro AD in H et F, erunt AH, AB æquales, ut etiam 
AF, AD, (7. lib. 1.) ſed conſtat t (e 54 lb. x.) vey AC 


inter . 


De Parabola. 1 3 I 
inter verticem diametri et jungentem contactus EG eſt media 


inter AH et AF, ergo eſt media inter AB et AD. Q E. D. 


Cor. Hinc, i a puncto Parabolæ E ducantur du rectæ, una 


contingens, altera ipſam ſecans in punctis E et G, quæ occur- 
rant diametro cuivis AL in H et C; erunt EC, CG leg ment ſe- 
cantis inter diametrum et Parabolam ad ſe invicem, ut AH, AC 


ſegmenta diametri inter verticem et contingentem, et verticem 


et ſecantem. Si enim EG fit ordinatim applicata diametro AL, erit 


EG bifariam ſecta i in Fo & HCi in A; ſi EG non fit ordinatim ap- 
plicata ipſi AL, a punctis E, G ducantür EB, GD ordinatim ap- 


plicatæ diametro AL, et ob ſimilia triangula, eſt quadratum ex 
EC ad quadratum ex To ut quadratum ex EB ad quadratum 


ex GD, (hoc eſt, ut abciſſa AB ad abciſſam AD, five ob pro- 


= porticiales AB, AC, AD) ut quadratum ex AB ad quadratum ex 
"AC; N erit 52285 EC ad CG, ut 80 live) AR ad AC. 


PRO P. V. 


Sit recta Hk PEPTIC applicata ted FB; per termi- 
num ipſius HK ducatur diameter HC, & a vertice dia- 
metri FB ducatur recta Parabolæ iterum occurrens in O, 


& diametro HC in L., & ph i HK 1 in N; erunt F O, F L, 


BN breast 


ad diametrum FB parallellæ ordinatæ HK ; erit OP or- 
dinata ad diametrum FB, et LS erit ipſi HK zqualis; tum prop- 
ter parallellas OP, LS, erit quadratum ex FO ad quadratum ex 


\UCANTUR enim a punctis 0 et L due rectæ op. et LS; ry 


Fi. Jo. 


FL, ut quadratum ex OP ad (quadratum ex LS five) HK, hoc 


| eſt, ut abſciſſa FP ad abſciſſam. FK, vel (propter parallelas OP 
_ HK) ut ipſa FO ad EN: 5 ee ſunt rectæ FO, F 15 
FN. AD 


- * * * X i 
| be? ” web 3 . bY #. . * i : e | ; 
* ba 4 7 > * 


* N. 


Fig. 5. 
Fils. 6, 
7. 

J 

75 


Pet 0 9 85 rpta er PINS: . Schol. 72. 4 4, A 1. F 


buntur in F et E, ob AC, FE: parallelas. 
| Caf. 2. Si vero diaceter DG non Fahr Par- 3 ; Jjunetis £ 
AB, BC, ducantur per puncta F, B, E diametri FHL, BN. et 
EKM; et (per Cor. I. 26, = I. 0 =quales erunt AH, HB et pro- 
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s e f o f 1 U N. 14. 


5 '# due rect ee 3 DE a, 2 mvicem in dato an moulo o Occur- 
rant in puncto H, & circa punctum quodvis F revolvatur recta indefi- 


nita occurrens rectis DE, CM in L, N punctis, & in recta revolvente ſu- 
natur punctum O ad eaſdem partes puncti F ad quas US N ( occurſus rects 


 mobilis cum recta DE) ita ut FO, FL, FN fink continue proportionales. 
Locus omuinm punctorum O, erit Parabola Pann per & N punc- 


ta, & in qua recta CM erit diameter & recta DE erit Parallela ordinatin 


applicatis diametro quæ per punctum F tranſit. Si vero in bac recia 
revolvente ſumaretur- FO media proportionalis inter ipſas . FL, FN linea matu 


fe 


PROP. VI. 


81 tres rectæ Parabolam contingentes inter ſe conveniant; 


in eadem ratione ſecabuntur, ei. inter r ipfarum occur- 
us & poncta contactus. | 


1 4 * 


r ABC Parabola, quam rectæ AD, FE, DC contingunt in 


punctis A, B, C; erit ut AF ad FD, ita FB ad BE, et DE ad 
EC. Sit enim B punctum contactus poſitum in fegments Parabole 
inter reliqua puncta A et C; jungatur AC et bifariam dividatur 


in G, diameter per G ducta tranſibit per oceurſum Fputingentiar. 
Ad, CD, Cor. 1. 26. lib. ; 


Caf. r. Si Ginster DG Bi per B. erit contingens BE 
parallela ipſi AC et ergo in puneto B bifariam ſecabitur, et quo- 


niam GB, BD ſunt xquales, pins, og AD, D e ſeca- 


2 * 


- ; inde 


A ft T2; 15 
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inde AL, LN. erunt equales; pari ratione erunt NM, MC, æquales; 

ergo LM eft æqualis (dimidio ipſius AC hoc eſt) ipſi GC, & pro- 
| inde (dempta communi GM) erit LG zqualis ipſi MC five NM, 
et ergo erit LN equalis'ipfi GM; his præmiſſis, erit AF ad FD, 
at Al. ad LG (2. 6.) hoe eſt, ut LN ad NM, five ut GM ad MC; 
ſed ut = oh NM, ita eſt FB ad BE, & ut GM ad MC, ita eft 


Eb. 


Datis rations 4 . DX & 8550 F een & recta 


MN, diametris non parallel, poſitione data; huic ”= 


Aallelam ducere que Parabolam contingat. 


A F OCo. F ducatur FO perpendicularis ad MN occurrens di- 


PTF zqualia (4. 1.) & proinde cum FP ſit æqualis ipſi PE erit 
punctum P in Parabola (Cor. 2. 12. lib. 2.) & quoniam anguli 
EPT, FPT æquantur, recta PT ipſi MN e Parabolam 
continget. E. F. 


PROP. vil. PROBL. II. 


\ deſcxibere, que per data _tria puncta tranſeat, & : 
cujus.d diametri ſint at parallelz rectæ -poſitiane.datz, ep non 


ſit parallela j jun gent it 4 1 e datis. 


rectrici in E, & bifariam ſectà FE in T, ducatur IP ipſi 
MN parallela, quæ occurrat in puncto P perpendiculari ad di- 
rectricem per E ductæ; & juncti PF, erunt triangula PTE, 


EE " ut AF ad PIN ita eſt FB ad BE, & DE ad EC. F 


Fic. 8. 


3 


GINT B, GEE puncta data non in eadem recta, & ſit R Fig 9. 
recta e data; Jungatur GF, & a puncto B ducatur 
recta «I way ren re ipſi GF | in E; fi recta F bi- 
fariam 


/ 
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fariam ſecetur in E, Propoſitio eadem eſt cum Prop. 33. lib. . 0 
vero GF non ifatien ſecetur in E fit bifariam ſecta in M, & ut 
rectangulum GEF ad rectangulun® GMF, ita fit recta BE ad 
| rectam VM ductam per M & ipſi BE parallelam; tum per Prop. 33 
| = lib. 2. deſcribatur Parabola cujus diameter fit rect VM. et ejus 
5 vertex V & cui recta GF fit ordinatim applicata, tranſit. hæc 
| Parabola per punctum B (per Cor. Prop. 1. huj.) GT, difmetri 
| ſunt parallel rectæ QR per conſtructionem. Cu 1 pln © Ti 
b > cadit inter G & FE, recta VM ducenda eſt ad eds p e GE 
ad quas eſt punctum B ſecus ad contrarias. Cor. Prof us | 


AA ry &5 _. , cov 


PROP. N. PROBL. III. 


Datis in Parabola F uatuor pun ts 3 E ipſum. acc 


Fi. 9. 2 as Sher puncta Aatg A, B, G, F, & conficiant junkerita 
Pons Os hæc puncta trapezium nulla habens latera parallela; 
occurrant duo latera oppoſita producta in D, & ut rectangulum 

BDA eft ad rectangulum GDF, ita ſit quadratum ex DB ad 
quadratum ex DE ſegmento rectæ DG E; et juncti BE, op: | 
præcedentis deſeribatur Parabola per puncta G, B, F, 18 dia- 

metri ſunt parallelæ ipſi BE, tranſibit hæc per punctum A. 


Quoniam enim rectangulum BDA & quadratum ex DB fun 
inæqualia; erunt etiam (ex conſtructione) rectangulum GDF & 
quadratum ex DE inæqualia; ergo recta DB non contingit Pa. 
rabolam (ut patet ex Cor. 2. 3. huj.) ergo eam ſecat in alio puncto 
& ſi non in A, puta in X; tum (per Cor. 2. Prop. 3. lib. 2.) rec- 

tangulum BD eſt ad rectingulum GDF, ut quadratum ex DB 
ſe habet (per 3. huj.) ad quadratum ex DE, hoc eſt (per Conſtruc.) 
5 ut rectangulum BDA ad rectangulum GDF, ergo æquantur rec- 
0 | tangula BDX, BDA, & proinde æquales ſunt ipſe DA, DX, quod 
Z elt abſurdum (nam puncrum X eſt ad eas partes a D, ad 
1 qua 
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quas ſunt B et A quia D eſt extra Pax bolam) ergo Parabola oc- 
0 rectæ DB in puncto A. Quofiam ſegmentum DE ſumi 
po oteſt in recta DGF ad alterutygm partem puncti D, duæ Parabolæ 
deſcribi poſſunt que Pr . ſatisfacient. 

. 2. Sint, B, G, H, P quatuor puncta data, & int juncte 
GF & BP parallele ; recta MN has parallelas bifariam ſecans erit 
diameter Rabolæ tranſeuntis per hæc quatuor puncta (per Cor. 
62% 10 eſcribatur igitur Parabola per tria puncta B, G, F, 
cuuus diametrr ſint parallelæ rectæ MN et cum recta BN fit 
erdinatim applicata diametro hujuſce Parabolæ, et PN æqualis ſit 
pl BN, tranſibit hæc Parabola per punctum P. Patet in hoc 
call, unicam eſſe poſitionem diametrorum Parabolæ quæ per hæc 
puncta tranſit, et proinde unicam Parabolam per hæc Puncta 


rarſire poſſe. 5 


Con. Ex e hujus patet methodus inveniencli po- 
ſtionem diametrorum Parabolæ ex dude punctis in ipfa | 
datis | 


PROP. * 


Dur Pabel communem 1 axem & eandem pa- 
rtametrum principalem, in infinitum productæ ad ſe invi- 
cem ſemper propius accedunt, nunquam vero conveniunt. 


IN T AEF, DCB duæ Parabolæ communem kabentes axem 
EH, et ſit recta PQ_utriuſque parameter principalis; ducatur 
recta axi ordinatim applicata ei occurrens in G et Parabolæ ex- 
teriori in punctis A, F & interiori in D. Quoniam qua- 
dratum ex AG zquale eſt rectangulo GE in PQ. & quadratum 
ex DG eſt æquale rectangulo GC in PQ. erit differentia horum 
quadratorum, hoc eſt rectangulum ADF (5. 2.) æquale, rectangulo 
CE in PQ; ergo, ob datum CE in PQ, rectangulum ADF erit 
ſemper ejuſdem magnirudinis, * vero longius recedit punctum Db 
a vertice 
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rum diametrorum coincidentium æquale eſt. ſegmei 
vertices axium. Nam (per 3. lib, 2.) 7 ectangulumgh AYP 


Fi G. 1 I, . 


inde ed minor erit r&ta AD diſtantia inter Parabolas. Nunquan 


datum. RE D. 


ö ee ADF eſt zquale recrangulo PQ i in EC, N Fat 
ſunt ſegmenta DH, EC. ö 
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a vertice C Parabolz interiggis, e major erit recta DE, & pro 


vero coibunt puncta A, D, ob * A een 


111. 4 


Cos. Hine, DH ſegmentum interceptum ine vertices dh 


EC i Inv 


on Th. | 


QUADRATURA EA OL A. 


PROP. Xt. 


di in Fe bel inſcribatur recta BC & per B & C ducantur 
contingentes ſibi invicem occurrentes in A, & ſi biſecetut 
recta BC in G & cjus partes iterum biſecentur & fit 3 
deinceps, & per omnia biſecantia puncta, ut D, E, V, GY 
&c. ducantur diametri occurrentes Parabolæ in L. M. N. o 079 
c&c. & ſi jungantur omnia hæc puncta B, L, M, N, O &c. 
rectis que conficiant figuram inſcriptam, & per eadem 
pauncta B, L, M, N, O &c. ducantur contingentes, qua Co 
cConficiant figuram circumſeriptam; efit ſemper figura in- 1 
ſcripta dupla are quæ eſt intra ah Are BAC & e ex- * 
tra figuram ee e . I 
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FAM fi x primo figura ring glen, BOC, erit it Sura 
circumſcripta trapezium BHZC, et area extra eam erit 
| triangulum HAZ; et quoniam GO eſt diameter, tranſibit per 
punctum A, (Cor. 1. 26. lib. 1.) et propter GO, OA æquales 
(47. lib. 1.) Zerit) BC dupla ipſius HZ, ergo triangulum BOC eft 
duplum trianguli HAZ; ſi tum bilecerti BG in E, diameter EM 


bifariam ſecabit ipſam BO, et proinde tranſibit per H; ergo prop- 


ter æquales FM, MH, erit triangulum BMO duplum trianguli 


KHI, ſed BMO additur figure priori inſcriptz,, & KHI additur 


areæ quæ eſt extra circumſcriptam figuram, et ſimiliter ſi dein- 
ceps augeatur numerus laterum in figuris inſcriptis & circum- 
ſcriptis, quicquid additur area extra figuraru circumſcriptam, ejus 
duplum ſemper additur figuræ inſcriptæ, & proinde figura inſcrip- 


ta 1 n . areæ "uw eſt extra et Lg figuram. 
#454 I III. ee . n. 


Cox, IL "Hine, patet quod 1 reg Bo nulla 5 
figura inſeribi poteſt (ut in propoſitione) quæ erit dupla arez ; 


BACO extra ſegmentum Parabolicum & intra triangulum BAC. 

Cox. II. Patet etiam, quod ſegmento Parabolico BOQC nulla 
foura circumſcribi poteſt (ut in propoſitione) ita ut area extra 

eam 5 intra We «35r * mda e eee 


- E 4 * X « % 
BOK : 4 8 * 8 * "= 4 E 4 * 2 * 1 > id oy * 1 
4 8 — 1 _ - ke 45 23933 3 3 * ** Aw , © n 8 5 ; 8 Fr: ae ; F 1 
; 1 * ' x 
* » N 1 
u x 
f * 


PROP: Xl: Np Nr 
liſſem e . Parabolico BOQC, Parabols 


et rects terminato, inſcribi poteſt (ut in Propoſitione præ- 


cedente) figura, quæ ab eo deficiat ſpatio minore quovis 
1 


tra 


patio. Vel huic ſegmento citcumſeribi poteſt figura 
but I Propoſitions as wad que ab area BACO, ex- 


* 


W Sit 500 Cw Parabola & "rect BC terminatu 


11 mum citcuraleriprum RTC, ut 2. add 3, Fan 
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tra ſegmentum & intra Nee, e Bac, 1 « ſpatun 
N dato {| ſpatio minus. et date Of 


Pars 1. YEGMENTO inſcribatur ung num . BOC, ut in in Prop 
305 przc. cum hoc ſit dimidium totius trianguli BAC eri 
plus quam n dimidim ſegmenti Parabolici BOO, & ſimiliter ſ 
reliquis ſegmentis inſcribantur triangula BMO, CQO, hee auferent 
plus quam dimidia horum ſegmentorum & ſi in reliquis ſegmentis 
id ſemper fiat, idem continget; quare figura inſeripta tandem 
deficiet a en ee Pins quovis dato ſpatio minore 
Wi: 100 Et V᷑. fe apy 
en In area BACO Safcribatur: tlanguium- HAZ onjus bu bal 
HZ ſit parallela jungenti contactus BC; & quoniam æquales ſunt 
GO, OA, erunt etiam BH, HA ut & CZ, ZA æquales: ergo trian- 
gulum HA eſt dimidium triangulorum BOA, CO fimul, & 
proinde eſt plus quam dimidium areæ BACO, & ſimiliter, fi reli 
quis ſegmentis BH OM, CZOQ, inſeribantur triangula K I, RZP, 
hæc auferent plus quam Aimidia horum ſegmentorum, & fl id 
ſemper fiat, idem continget; quare figura cireumſeripta N 
auferet ab area BACO A 157 dato s e 15 


— 
» 


51119 


Ole iet id} 0 
RG. XIII. Ing 7 77 i 38” £15 | 


"PS at 


catur recta Parabolam contingens in O parallela ipſi BC, 
& occurrens in X & T didinetris ductis per puncta B & 
C; erit ſegmentum Parabolicum BOQC a parallelo logram- 


1211: 
2 . }'F 100% ook 098 161193 1 
NUCANTUR and <olttingentesBA;CA, &i per ſpfaim de | 
4 # curſum A ducatur diameter & G, quæ triyilibit per entactum 
O,, & biſecabit nen . l 


874 | | 
: | 2 : 3 


N 


8 


De ee W ho 


mam, Ye ts | | FR 8000 inſcribi poteſt e quæ * 


ficiat- ab hoc ſegments, ſpatio ipſo 8 minore, ergo erit hæcce fi- 


gura major quam duplum arem Baco contra Cor. 1. Prop. 11. 


ergo ſegmentum BOQC non excedit duplum arex BACO. Nec 


vero a duplo hujuſce arem deficiet ; fi enim area BACO dimidium 


ſegmenti BOQC excederet, ſpatio quovis 8, tum per partem 2. Prop. 


præc. circumſcribi poteſt huic ſegmento figura, quæ auferat ab 


area BACO ſpatium quod fit minus ſpatio S; ergo area extra hanc 
figuram & intra triangulum BAC exaaderet dimidium ſegmenti 
BOQC contra Cor. 2. Prop. 11. cum igitur ſegmentum BOQC 


nec excedit duplum are BACO, nec ab eo deficit, erit duplum 
iſtius areæ et proinde eſt ad totum triangulum BAC, hoc eſt, 


ad ne BXIC, ut 2, ad 3 2 E. D. 


' Con. | Duo ſegmenta LDP, AKE cull Parabolz ſunt in- 
ter ſe in Se eſquiplicata ratione abſciſſarum DM, KT diametrorum, 
quz rectas LP, AE biſecant. Ducantur enim a punctis L & A 


Fic. 12, 


in Parabola rectæ LR, AH perpendiculares ad diametros DM, 


KT, erunt he altitudines paralletogrammorum LNDM, ABET; 


ergo LNDM eſt ad ABK T in ratione compoſita ex ratione ipſius 
DM ad KT & LR ad HA, ſed quadratum ex LR eſt ad quadra- 
tum ex HA, ut DM ad KT (per Cor. 1. 3. huj.) eſt igitur LR 
ad HA in Subduplicata ratione ipſius DM ad KT, & proinde 


LMM & ABK T ſunt in Se/qurphicata ratione ipſarum DM & KT, 


ergo tota parallelogramma ſegmentis circumſcripta ſunt in eadem 
tatione: ſed ſegmenta Parabolica LDP & AKE ſunt ut iſta paral- 


&logramma, . 8 unde conſtat Corroll arium. 
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Con. 2. Hine, ſ LDP, AKE, fuerint ſegmenta diverſarumparz- 
bolarum, eſſent inter ſe, in ratione compoſita ex Seſquiplicata ratione 


abſciſſarum DM, KT & Subduplicata ratione parametrorum princi 
palium ; nam perpendiculares LR, AH, ſunt in hoc caſu in 13. 
tione compoſita ex Subduplicata ratione abſciſſarum DM, KT, & 


Subduplicata ratione parametrorum principalium, ut patet ex 


Cor. 1. 3. hujus. 
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PROPOSITIO 4. 


8 per v vertices 8 diametrorum 88 ducan- 
tur quatuor rectæ contingentes Ellipſim aut Hy perbolas 
conjugatas; parallelogrammum iis contentum erit oat. a 
"NG * ſub axibus continetur. £1), bblollanag 153 


c 1811818 * rs... f 4 
CY 7 - J * 4 1 18 N t; {) LY wr "14 2. — 8 


IT. c 8 Ellipeos aut. Hyperbolæ cujus axes. bund Fro. I, 
AB, Ma, & ſint duæ quævis diametri conjugatæ ED, FG; con- 2 
tingentes per ipfarum vertices ductæ conficient parallelogrammum 
per Cor. 27. lib. 1. occurrant. .contingentes ductæ per F & D 
a invieem in H, erit FODH quarta pars totius parallelogram- 
mi; a centre ducatur CK. Ne pendienlane ad contingentem 5 H. 
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| Quoniam : per Cor. 1 31. lib. 2. perpendieularis CK eſt ad 
CA ſemiaxem tranſverſum, ut CM ſemiaxis ſecundus ad CD | 
ſemidiametrum contingenti FH parallelam, erit rectangulum CK 
in CD, hoc eſt, parallelogrammum FCDH æquale rectangulo 
quod ſemiaxibys CA. & 01 © ike a ; pee 8 Nope 


ſitum. I ; * # abs. %. - 


Cor, Manifeſtum eſt, Panke ed Ellipſi aut Hyper 


bolis conjugatis inſcriptum, jungendo vertices duarum diametro- 


rum conjugatarum, eſſe dimidium parallelogrammi his conjugatis 


circumſcripti, & proinde omnia hujuſmodi parallclogramus ell 
inter ſe æqualia. 


APN. f.. 


81 a verticibus duarum diametrorum conjugatarum CF, 00 


Ellipſeos, ducantur ad tertiam diametrum AB ordinatim 
applicatæ FE, GH; erit quadratum ex intercepta inter 
alterutram ductarum et centrum, æquale rectangulo con- 
tento ſegmentis inter reliquam ductam & vertices a. 
metri ad quam ordinatæ aner 


D UCATUR enim per verticem . diametri CF 
recta contingens Epfin & oecurrens diametro AB in 
D, ejuſque conjugatæ M in O, profitef parallelas FD, Co 


& FE, GH erunt triangula FED, GHC æquiangula, & prop: 
ter parallelas CO, EE, erunt rectangula OFD, CED. mila, 


eſt igitur OFD ad CED ut quadratum ex FD ad quadra- 


H 


tum ex ED; ſive (hb æquiangula triangula) ut quadratum ex 


CG ad quadratum ex CH; fed reetangulum OD eſt æquale 


quadrato ex CG, (gr. Hb. 10) ergo quadratum ex CTI eſt #quale 


rectangulo CED, hoc eſt, rectangule AEB (Cor. 1. 49. Ub. 1.) 


contento ſegmentis: diametri AB inter reliquam ductam FE & 
vertices Jus. Et-ablatis hiſee equalibug 4 quadrato en CB, erunt 


A8 


* = 
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reliqua, ſciz. (5. 2.) r ah AHB & quadratum ex CE, 
æqualia. E. 77 O 


Con. Manifeſtum eſt, quadrata ex "Ie ae AB, 


ad quam ordinatæ ducuntur, inter ordinatas ſciz. & centrum, 


eſſe. ſimul. æqualia quadrato ex ſemidiametro CB: nam cum qua- 


dratam ex CH ſit quale r ectangulo AEB, erit quadratum - 4 


CH ſimul cum ace ex N Sale Weite ex CB, pere 5, 2. 


* J 1. a, 
92.44. K j . 42 * * 1 # — 
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PROP. II. 


EEE TE 


Summa quadratorum ex duabus quibuſyis diametris conjugatis 


Ellipſeos, æqualis elt dumme quadratorym ex axibus. 


GINT« enim CB, CM ſemiaxes Ellipſeos & CF, 22 duæ ſemi- 
diametri conjugate, ſintque EF, GH perpendiculares ipfi CB; 
FL vero & GN perpendiculares ipſi CM. 
Quoniam per Cor. præced. quadratum ex 'B zquale eſt 
quadratis CE, CH ſimul, & quadratum ex CM æquale quadratis 
ex CL, CN, hoc eſt, ex ipfis FE, 'GH; erunt quadrata ex CB, CM 


ſimul, equalia qu atuor quadratis ex CE, CH, FE, GH, quibus 
etiam musse ex CF, CG ſunt =qualia (47. 1.) ergo quadrata 


ex CF, ce ſurtt equalia” quadratis ex CB, CM fimul, igitur 
quadtata' er itte dbu The Equal e ex axibus 
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Fi. 4 


vis AB, & per verticem ejus B ducatur contingens aſymptots 


LU, BD vel BK, hoc eſt, ſemidiametro ipfi Conjugate, , 


continentes, & ductis ſemidiametro AB & contingente DRK ut 
prius'; ; quoniam angulus ; DAE. eſt acutus cadet extra ſemicirculum 
circa DBK deſcriptum (Converſ. 31. 1.) ideoque exit ſemigiameter 


aſymptotis occurrens in punctis E, E, oſtendendum eſt quod diffe- 
quadrata ex ipſis AC, CF: a punctis B, K, C, E ducantur ad aſymp- 
- DB, BK, erunt DG, GL æquales, & propter FC, CE æquales, erunt 


FH, HM zquales, & propter perpendicularem BG, erit differentia 
inter quadrata ex AB & LD _—_— dil inter „ ex 


ain, Contcarum I TV. 
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$1 anguli contenti b Hyperbele ſint recti; 7" 
quævis diametri conjugatæ erunt inter ſe æquales. Si vero 
anguli aſymptotis contenti non ſint recti; duæ queyis 

diametri conjugate erunt inzquales, & giffercntid inter 

55 ipſarum quadrata erit æqualis differentiæ inter ng 


duarum quarumvis aliarum diametrorum conjugataru ; 
\ IN I. Ab, AE afymptot, Hyperbolæ cujns cen- 


Pars. . 
| trum eſt A, et a centro ducatur ſemidiameter quz- 


occurrens in punetis D, K, erit BD vel BK æqualis ſemidiametio 


ipſi AB conjugatæ (38. lib. 1.) igitur ſi foret angulus DAR 
rectus, circulus centro B & diametro DK. deſeriptus tranſiret per 


punctum A (Canverſ. 31. 1.) ideoque ſemidiameter AB manning 


F: E127; 15811 J 


In hoc caſu erde dicitur Equilatera. . . POT AED 
Pars 2. Sint AD, AE aſymptoti Hyperbolæ angulum acutum 


tranſverſa AB major ipſd BD vel BK. Ducatur nunc queris 
alia ſemidiameter AC & per verticem ejus C ducatur contingens 


rentia inter quadrata ex ipſis AB, BD zqualis eſt differentiæ inter 


toton DA perpendiculares BG, KL, CH & EM, propter æquales 


7 
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GA & OD gve GL hoc eſt, rectangulo -DAL (6. 2.) & ſimiliter 
erit differentia inter quadrata ex AC et CF Squfli differentiæ 
inter quadrata ex HA & HF five HM, hoc eſt, rectangulo FAM; 
quoniam vero triangula DAK, FAE ſunt æqualia (Cor. 2. 45. 
lib. x.) latera circa angulum communem erunt reciproca, hoc eſt, 
DA erit ad FA, (ut AE ad AK hoc eſt propter parallelas) ut AM 
ad AL, ergo rectangulum DAL quale eſt-, rectangulo . FAM; 
ideoque differentia inter quadrata ex AB, BD æqualis eſt direntie 
inter quadrata ex AC, CF. Patet quod in Hyperbola ipſi BEN _ 
conjugata, diameter rin tranſverſa minor eſt ME ei on- 9 
jugatl! NE. Ne ant clogs dt tg 
Si angalus need cofttentie rt reetus 2 i 
quadratorum ex duabus diametris conjugatis Zum parallelo- 
grammi circa ipſas deſeripti; & ſi Hyperbolæ axes & ipſarum 


differentia 2 ne erit iſte Ts _ PORN | 
gn. VVV 


s gr 


8 3 
* ay 
£01.41 
* ll 86 * 


PROP. v. 


| Duz dane Ellipſeos, que. bifariam Nin rectas jungen= 
tes vertices axium, ſunt diametri conjugatæ & inter * 
æquales: & contra; ſi diametri conjugatæ Ellipſeos ſint 


| Inter ſe Fer eye dane ſecabu at rectas r OR ver- 
tices axtum. 5 155 1 as 


>. EE 


Pirs, 1. QUT « Ellipſis, 0 AB, Mm, bang is. f. 


AM, BM, & ducantur diametri ED, FG, que has 


1 bifariam ſecant, occurrat FG ipſi BM in I. & prop- 
ter MI, IB & etiam AC, CB æquales, erit diameter GF parallela 


ip AM, quz ab ipſa ED bifariam ſecatur; ſunt igitur ED, FG 
diametri ee (27. lib, x.) & propter anguluma MCB . 
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146 Seckionum Conicarum Lib. IV. 
& IB, IM xquales, centrum eirculi circa triangulum MCB de- 
ſcripti erit in puncto I; ergo erit IC zqualis ipſi IB, & proinde 
angulus ICB zqualis eſt angulo IBC, hoc eſt, angulo alterno 
BCD; æquales ſunt igitur diametri ED, FG, Cor. 3 Prop. 8, 
S (; 3 : 
we «4 2. Si duæ dime conjugate Ellipfecs ED, Fo. Ki 
inter ſe æquales, & a puncto B termino unius axis dueatur rect 
parallela alterutri conjugatarum, puta ED, tranſibit per terminum 
alterius axis. Nam occurrat hæc recta Ellipſi iterum in M, & 
diametro FG in I, erit BM bifariam ſecta in I, (Cor. 27. lib. 1.) 
jungatur CM, & quoniam æquales ſunt diametri ED, FG, erit 
angulus ICB æqualis angulo BCD (Cor. 3. 8. lib. 20 hoc eſt 
angulo alterno IBC, & proinde recta 10 æqualis eſt ipſi IB, vel 
IM; ergo deſcribi poteſt circulus centro J tranſiens per puncta 
B, C, M, erit igitur angulus MCB in ſemicirculo rectus; ergo 
cum AB fit axis, erit Mm alter axis: ergo æquales conjugate | 
; ED, FG "HEAL —— rectas jungentes vertices axium. 


Cy | * | 
L ; . L 0 : p 
P (- ; * E. 
* — 4” PSY 


„on. 1: Hine, patet eſſe tantum unum par diametrotam con- 
Jugatarum Ellipſeos inter ſe zqualium. ,; _ * 225 

Cox. II. Hinc etiam, ſi a vertice unius axis e M, ducantur ad 
vertices alterius axis rectæ MA, MB, erit angulus qui._uſdem 
comprehenditur æqualis angulo ECF ei oppolite gf COmpre- 
- henditur camei ee W = 
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PROP. VI. 


Quadratum ex ſumma æqualium diametrorum conjugatarum 
Ellipſeos, eſt æquale quadrato ex ſumma duarum qua- 7 
rumvis conjugatarum ung eum quedratd, ex ipſarum _- 
ferentia. 


8 rectæ GC, CF diametri conjugate æquales Ellipſeos, & Pic. 6. 
AB, BD diametri quævis conjugatæ inæquales, & ſit AE ipſa- 
rum differentia; erit eee ex 180 wquals am ex AD 
ſimul cum quadrato ex AE. 24 
Nam quadrata ex GC, c biy clita ſunt æqualia W 
ex AB, BD bis ſumptis (per 3. huj.) ſed quadrata ex GC, CF bis 
ſumpta ſunt æqualia quadrato ex GF (4. 2.) & quadrata ex AB, 
B9'b bis ſumpta ſunt æqualia quadrato ex AD, una cum quadrato 
ex AE: nam quadrata ex AB & BE (ſive BD) ſemel ſumpta 
æquantur rectangulo (ABE bis five) ABD bis, una cum quadrato 
ex AE (7. 2.) ergo quadrata ex AB, & BD bis ſumpta æquantur 
rectangulo ABD bis & quadratis ex AB, BD, & AE, hoc eſt, qua- 
drato ex e (4. 2.) una cum quadrato e er AE: 4 liquet 5. 
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Con. u. "From. patet quod 8 a conjugatarum 13 


major, & ſumma axium minor, ſummi aliarum quarumvis con- {i 
Jugatarum ; eſt enim differentia inter axes major quam differen- lik 
tia inter 99 905 Wg ut Pei ex TA. 8. . up, S$ 1 | | 

120 ö | B31 6 FAV HET) ITE» N t 
LEES, | - | 
8 


8 > 
*% * 
* ns T4 OO =" 1 — 
= . ore LEG... CAR ont ne abou Hee ys ys 2 nt 
—— 8 


7 [ \ 
1＋ f . * 
x © T. * 5 
* 3 * 
1 


io. 7 7 


148 Seclionum Conicarum Lib. IV. 


PROP. VII. 


Angulus obtuſus, quem comprehendunt æquales conjugate 
diametri Ellipſeos, eſt maximus, & angulus: acutus eſt 


minimus, angulorum omnium al duabus canjugatis com- 
| prebendi poſſunt. 71119751 


IT AB axis tranſverſus Ellipſzos & Mm axis eius Cebihiiis; 
junctis AM, MB, erit angulus AMB æqualis angulo obtuſo : 


qui æqualibus conjugatis comprehenditur. (Cor. 2. f. hüj.) Sint 
CR, CT duæ quævis conjugatæ diametri inæquales, & a vertice 
"x" tranſverſi A ducatur AR ipſi CR ordinatim applicata & 
ccceurrens Ellipſi in D, erit parallela ipſi CT, jungatur DB oc- 
currens ipſi CT in * 5 & propter AC, CB & AR, RD æquales, 
ecrunt CR, ID parallelæ; ergo angulus ADB æqualis eſt angulo 
RCT; patet vero angulos AMB, ADB obtuſos eſſe, utpote in- 
tra ſemicirculum circa AB deſeriptum, (ut eonſtat ex Prop. 8. 
lib. 2.) ſi per puncta A, M, B deſcribatur circulus, ſegmentum 


ejus AM Berit totum intra EljpG im; nam recta Bk contingens 
circulum in B & verſus M producta- continet angulum acutum 


KBA cum axe AB (quia ſegmentum alternum BEA eſt ſemicir- 


culo majus) ergo hæc recta & proinde arcus BM cadit . 


Ellipſim, et i Elliph occurreret inter B & M& ab occurrty” u- 
catur recta axi Ellipſeos Mn ordinatim applicata, kermicus 4 jus 


alter eſſet etiam in peripheria circuli AMB, & ergo Ellipſis K cit. 


culus in quinque punctis 6ccurrerent, "contra! Cr. 3. 56. lib. f. 
eſt igitur ſegmentum circuli AMB totum intra Ellipſim. Ergo an- 


gulus AMB hoc ſegmento contentus major eſt angulo ADB, extra 
Kem 2 unde canſtat N 


op 


PROP. 
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PROP. VIII. PRO BL I. 


Datis poſitione & magnitudine duabus diametris conjugatis 
Ellipſeos aut Hyperbolz ; invenire duas alias * 
quæ datos angulos comprehendant. 


Si anguli dati ſint recti, diametri inveniendæ funt axes, & 
 Problema folutum ff Propohtione 7. lib. 2. 


Caf. I. UANDO diametri datz ſunt axes, fit AB axis major, 
| et Mm axis minor Ellipſeos aut Hyperbolæ, et ſint 
dati anguli VZ X, VZY, circa axem majorem AB deſcribatur cir- 
culus AFBG, chu fenen AFB, AGB capiant angulos æquales 


angulis datis VIX. VZY, ſit FG diameter hujuſce circuli cum axe 


Mm coincidens, et centrum ejus P. 


Si angulus obtuſus datus VZX ſit æqualis angulo qui Se 
: dur junctis AM, BM, in Ellipſi; circuli ſegmentum AFB occurret 


axi M in vertice ejus M, in quo caſu diametri quæſitæ erunt 


diametri æquales conjugatæ per Cor. 2. Prop. 5. et ſi angulus 


datus VZ X major fuerit angulo AMB, Problema erit impoſſibile 


per præcedentem. Si vero angulus datus VZ X minor fit ipſo 


AMB, circuli ſegmentum AFB occurret axi Mm producto in P; 


tum a puncto F ducatur recta ipſi MB parallela, occurret circulo 


alicubi inter F et B, puta in S, ducatur a puncto S recta ipſi BC 
parallela, occurret ipſi OM in O quod erit inter F et centrum 
Ellipſeos C; quoniam (propter circulum) erunt GO, OS, OF, pro- 

portionales, erit GO ad OF, ut quadratum ex OS ad quadratum 


ex OF, hoc eſt (ob ſim. trian. OSF, CBM) ut quadratum ex CB 


ad quadratum ex CM] ſimiliter in Hyperbola ſumatur punctum O 
in diametro FG producta ita ut GO fit ad FO, ut quadratum ex 


* ad quadratum ex CM. et in utraque ſectione deſcribatur 


circulus, 
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circulus, centro P et intervallo PO, occurrens axi AB in duobus 


punctis quorum unum fit Q ducatur per Q diameter circuli 
AFBG ipſi occurrens in punctis D, N, horum punctorum D quod 


eſt ipſi Q propius erit in Ellipſi aut Hyperbola cujus axis tranſ. 
verſus eſt AB et axis conjugatus Mm. Nam a puncto D ducatur 
recta ipfi AB perpendicularis, ei occurrens in H et circulo rurſus 


in L, jungatur LN et propter angulum DLN in ſemicirculo rectum, 


erunt LN, HQ parallelz ; eſt autem rectangulum LHD ad qua- 


dratum ex DH, ut LH ad HD, five ut NQ ad QD, hoc eſt per 


conſtructionem, ut GO ad OF five ut quadratum ex CB ad qua- 

dratum ex CM, eſt igiturrectangulum LH five (propter circulum) 

AHB ad quadratum ex DH, ut quadratum ex AB ad quadratum 

ex Mm: ergo punctum D eſt in Ellipſi aut in Hyperbola, cujus 

axis tranſverſus eſt AB « et axis conjugatus My per Cor. ORG 34, 
& 25, lib. 1. 


Inflectantur igitur ad punctum D rectæ AD, BD, et a centro 
5 ſectionis ducantur CR, CT has rectas bifariam ſecantes, erunt hæ 
diametri quæſitæ. Nam propter AR, RD et etiam AC, CB 
 equales, erit CR parallela ipſi BD, et kan erit CT parallela 
ipſi AD; ergo CR, CT ſunt diametri conjugate (27. lib. 1.) et 
comprehendunt angulum RCT æqualem angulo ADB, et proinde 
comprehendunt angulos (æquales iis qui continentur circuli ſeg- 


mentis AFB, AGB, hoc eſt) æquales angulis datis VZ X, VZY. 


Quoniam circulus intervallo PO deſcriptus occurrit axi AB in alio 


puncto præter Q patet quod eodem modo inveniri poſſunt duæ 
aliæ diametri conjugatæ, quæ ee . æquales 


angulis datis VZX, VZV. Q. E. I. 
Si circulus AFBG deſeriptus fuiſſet circa axem minorem, tum 
inventi diametro DON ut prius, punctum N ab ipſo nne 
eſſet in 2 9 vel in nne ut Ons” : | 1 


0 Ho 


Cum 
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Cum axes Hyperbolæ ſunt æquales; circa alterutrum axem 
deſeribatur ſegmentum circuli -AFB capiens angulos datos VZX 
VZY ut prius; & ducatur recta DH axi AB perpendicularis ei 
occurrens in H & circulum contingens in D, & quoniam qua- 
dratum ex DH eſt quale rectangulo AHB, erit punctum D in 
Hyperbola, & junctis AD, BD, diametri CR, CT oy bifariam . 
ſcant jungentes erunt diametri queſitz: ut prius. 


Caf. 2. Quando diametri datæ non ſunt axes. „infa Per 
Prop. 7. lib. 2. axes inveniri poſſunt poſitione & magnitudine 
en datis duabus conjugatis, hic caſus ad caſum præcedentem 
reducitur, et cum diametri quæſitæ inveniuntur poſitione, ip- 
farum vertices inveniri poſſunt eodem modo, quo vertices axium 
inv entæ fuerunt in Prop. 7. lib. 2... DI 

Vel hoc Problema generaliter ſolvi Notes de Bat d 
metri cofijugatz date, ſciz. deſcribendo cirea unam ex diametris 
datis circulum, cujus ſegmenta capiant angulos datos, et in- 

veniendo ejus interſectionem cum Ellipſi, vel eum "Hyperbola 
circa cujus diametrum tranſverſum deſcribitur; quod fieri licet 
methodo haud diſſimili ei qui inventa fuit interſectio Ellipſeos | 
aut Hyperbolz cum ene circa axem LY Gp? m prime, 
caſu kus. 0 e aloe; [31-26 BEING 
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puncta in quibus hæc n cta ſectioni occurret. 
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D per AB, Mm diametri datz & C centrum Ellipfis aut Hy- F1s. 9. 


10. 
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an. I, Primo, fi recta poſitione data ſit parallela uni ex dia- 
metris conjugatis & occurrat alteri inter vertices us cum ſectio 


tit 
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9 fit Ellipſis, vel cum fit Hyperbola ſi occurrat diametro eus tran 
| EET: verſe productæ; quoniam erit recta ordinatim applicata huie 
1 dailametro, puncta in quibus ſectioni oecurret inveniri poſſunt per 
_ as Cor. Prop. 34. & 35. lib. 1. & ſi occurrat diametro ſecundæ 
1 Hyperbolæ, puncta in quibus occurret Hypetholis oPpolita in. 
1 veniri poſſunt per Prop. 32. lib. T. | 
4 Caſ. 2. Si vero poſitione detur recta PQ_non e Aru 
9 diametrorum AB vel Mm. Ducatur per verticem diametri AB 
recta AT alteri diametro Mm parallela, hæc ſectionem continget 
(Cor. 27. lib. 1.) a centro ducatur diameter ipſi PQ parallela & 
occurrens AT in H, & in eadem AT ſumatur ſegmentum AK 
| (verſus punctum H in Hyperbola, ad partes autem contrariag in 
„ f Ellipſi) ita ut rectangulum KAH fit æquale quadrato ex CM, 
1 jungatur CK, erunt CH, CK diametri conjugate (Cor. Prop. 31. 
3 lib. 1.) ducatur ergo AE ad diametrum CK, & ipſi CH Darallela, 
1 erit ipſi CK ordinatim applicata. Sint igitur CE, CF „CK pro- 
$ portionales & erit F vertex diametri, quæ in recta K jacet. 
. Eodem modo inveniuntur vertices diametri, quæ jacet in recta 
1 CH: ergo hic caſus reducitur ad caſum primum. Si vero in 
3 utrovis caſu recta Pp tranſeat per verticem unius diametri 
1 conjugatæ, & fit parallela alteri, ſectionem continget, ut patet: 
1 Cor. Hinc, ex datis poſitione & magnitudine duabus diametris 
1 conjugatis, patet methodus ducendi rectam quæ ſectionem contin- 
\ gat, & 1 paraliela. 1 rectæ Poſitione . 
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PROP. X. P R OB L. III. 
Circa datum parallelogrammum EFGH deſeribere Ellipfim Fre. 11; 


aut Hyperbolas oppoſitas, ita ut diameter ſectionis rectis *s 


EH, FG parallela, ſit ad ipſius conjugatam in data ratione 
ſciz. ut TS ad 10. | 


UCANTUR recta AB bifariam ſecans ipſas EH, FG, & M 
bifariam ſecans ipſas EF, HG; erit AB parallela rectis EF, 
HG, & Mm rectis EH, FG; manifeſtum eſt quod interſectio 
harum rectarum C erit centrum ſectionis deſcribendz, & quod 
diametri jacentes in rectis AB, Mm erunt diametri conjugatæ; occur- 
rat recta AB ipſi EH in K & recta Mm ipſi EF in D& ipſi HG in V. 


Caf. 1. Sit primum ſectio deſcribenda Ellipſis, & ut TS ad Fro. 11. 
TQ. ita fit EK ad rectam KL, & ſit KL perpendicularis ad AB, 
centro C & intervallo CL deſcribatur circulus occurrens ipſi AB 
in punctis A, B; et ut TS ad TO. ita fit CM vel Cm ad CA; 
Ellipſis cujus diametri conjugate ſunt Mm, AB erit Ellipſis deſ- 
cribenda, Nam per conſtructionem, eſt quadratum ex CM ad 
quadratum ex CA, ut quadratum ex TS ad quadratum ex TQ_ 
et in eadem ratione eſt quadratum ex EK (ad quadratum ex KL, 
ſive propter circulum) ad rectangulum BKA, & recta EK eſt 
parallela ipſi CM, ergo erit punctum E in Ellipf (Cor. 34. lib. 1.) 
et quoniam EK, KH ſunt æquales erit H in Ellipſi, & ſimiliter, quia 
Ed, DF & HV, VG ſunt æquales erunt puncta F & Gin Ellipſi. 

Caſ. 2. Sint nunc Hyperbolæ oppoſitæ per puncta E, F, G, H Pio. OY 
deſcribendz, in hoc caſu oportet rectas 'T'S, TQ non eſſe inter 
ſe, ut EK, CK; ſit igitur EK ad KC in ratione minore ei quam 
habet TS ad TG et ſit EK ad rectam KL, ut TS ad TO. erit 
El. minor ipſa KC, deſcribatur ſe micirculus ſuper ipſam CK 


et ings inſcribatur recta KL, Jungatur CL et ſumatur CA 
U vel 
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vel CB zqualis ipſi CL, et ut TS ad TQ ita fit CM vel Cn 
ad CA. 


Hyperbolæ oppoſitæ, quarum AB ſit diameter tranſverſa, & 
Mm diameter ei conjugata, erunt Hyperbolz deſcribendæ; nam per 
conſtructionem eſt quadratum ex CM ad quadratum ex CA, ut 
quadratum ex TS ad quadratum ex TQ; five ut quadratum ex 
EK (ad quadrum ex KL, ſciz. differentiam inter quadrata ex 

CA et CK, hoc eſt) ad rectangulum BKA (6. 2.) ſed recta EK eſt 
parallela ipfi CM, ergo erit punctum Ei in una ex Hyperbolis op- 
poſitis (Cor. 35. lib. I.) et quoniam EK, KH. ſunt æquales, erit 
H in eadem Hyperbola, et quoniam ED, DF & HV, VG funt 
. æquales, et hæ rectæ ſunt parallelæ diametro AB occurruntque 
ejus e Mm! in D & V. erunt e F et G in . 


. oppoſita. 


Si vero Ek ſit ad KC in ratione majors ed quam habet TS ad 
TQ fiat ut quadratum ex TS ad quadratum ex TQ, ita qua- | 
dratum ex EK ad ſummam quadratorum ex KC & alia quadam | 

recta, puta CA, tum centro C & intervallo CA deſcribatur circulus | 

occurrens rectz CK in punctis A, B, & ut eſt TS ad TO ita fit 
CM vel Cm ad CA; Hyperbolæ oppoſitæ, quarum Mi ſit dia- 
meter tranſverſa & AB diameter ei conjugata, erunt Hyperbolæ 
_ deſcribendz; nam quadratum ex CM eſt ad quadratum ex CA, ut 


quadratum ex TS ad quadratum ex TQ five ut quadratum ex 


EK ad ſummam quadratorum ex CK & CA, ergo Hyperbolæ 
tranſibunt PX puncta E, H, G, 5 ut \ cron EX FO 1 lid. 1. 
2 * 
Si vero Tg Git ad TO. ut ER ad KC, Pr] in Hoe: caſes el 
impoſſibile. Nam ſi deſcribantur Hyperbolæ quarum diametri con- 


jugatæ jacent in rectis Mm, AB & int inter wu ut E * uns: 
tum E erit ad ipſarum aſympton. 74 15 


Cor. L Cum ex conditionibus 1 8 patet, quod 
paſitiones & magnitudines diametrorum AB, Mm dantur ; mani- 


feſtum 
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feſtum eſt, unicam Ellipſim, vel duas tantum Hyperbolas oppoſitas 
deſcribi poſſe, quæ Problemati ſatisfacient. 

Cok. II, Hinc, circa datum parallelogrammum EFGH deſ- 
end poſſunt Ellipſis aut Hyperbolæ oppoſitæ, ita ut Ellipſis, vel 


una ex Hyperbolis, tranſeat per datum punctum P. Ducantur 


enim rectæ AB, Mm bifariam ſecantes latera oppoſita parallelo- 
grammi, in his rectis erunt diametri conjugatæ ſectionis deſeri- 
bendæ ; per punctum P ducatur recta ipſi AB parallela, et oc- 


currens Mm in R, & lateri EH in O, & ſit RN æqualis ipſi PR; 
tum fi per E, F, G, H deſcribantur Ellipſis aut Hyperbolæ oppo- 


ſitæ, ita ut quadratum ex diametro in recta AB ſit ad quadratum 


ex diametro in recta Mm, ut rectangulum PON ad rectangulum 
E OH, erit punetum P, in hac Elipſi, vel in una ex een : 


ut patet. 


Si ſectio deſcriberida {it Ellipſis, oportet punti Pp eſſe inter 


oppoſita latera parallelogrammi producta. Si vero fit Hyperbola 


oportet P eſſe intra paratplogrammury, vel inter latera adjacentia 


8 producta. ba — ar . %# 2 3 


Cor.: III. Hine 278 Enllipſis vel nabe oppoſite Reſitidi 


F poſſunt, i ita ut iplarum « centrum ſit punctum datum C, & diameter _ 
recta MCm 17 data, & ut Tectæ parallelæ FF, PN ab ipſa 


Men bifati 


t fectæ ih- 2 Fl R, ſint iti di ametr 8 ap- 
plicatæe. 2Stmhttir efnim in 


deſcribantut Ellipſs aut Hyperbel echte circa be 
mum EF GH; uarum und. tranſeat x unctum P erighec {| 


deſcribenda'; Ram exit tocta, Mm diam 11 gu 4 "a villa 7090 


parallelas EF GH: Ellipf fi aut Hyj ea ode ter minatas, 2 
ei ordinatim appheafa Fa Tecta . PN e para! Itela ; 
quia æquales ordindtæ EF, GH xqualiter a puncto C diſtant, bo 


ſtud punctum C centrum. Si rectz datæ EE, PN ſine ; zquales 
wm et 


O $30 644k 14 1511 9 © 5 311 a); | 11 


ret M lem entum CV ip fi © 
æquale & Per V ducgtur GH! ipſr EF parallæla et Eule 8 
bifariam ſecta in V; Jungantur HE, GF & per , Cor. præcedens 
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et a puncto C æqualiter diſtant, quotlibet Ellipſes aut Hypebol | 


deſcribi poſſunt, quæ Problemati ſatisfacient. 1E 


Si vero hæ rectæ EF, PN æqualiter diſtant a puncto c, cum 


ſunt inæquales, vel inæqualiter diſtant ab eodem puncto, cum ſunt 


æquales, Problema eſt impoſſibile. Si recta minor EF longius 
diſtat a puncto C quam recta major PN, ſectio deſeribenda erit 
Ellipſis, ſi vero contrarium eveniat, deſcribendæ ſunt ſectiones 
oppoſitæ; & cum in utroque caſu patèt ſectiones deſcribendas 
neceſſario tranſire per ſex puncta. data ex conditionibus Proble-. 
matis; manifeſtum eſt; quod unica Ellipſis deſcribi poteſt, vel 
duæ tantum Hy perbolz oppoſitæ, quæ Problemati ſatisfacient 
quia duæ ſectiones conicæ vel fectiones oppoſitæ per Cor. 3. 506. 1 
b. 1. ſibi invicem occurrere — in ee 3 -multo 
minus in lex... 5 
Heæc Propoſitio . corollaris ut et Propp. 14. 1 15. nge 
deſumuntur ex e nds Marchionis de P1 n reh 


"PROP. xl. 


;  Ellipk aut pa den oppoſitis poſitione datis inſcribatur 


parallelogrammum KLNO, fi diameter AB bifariam ſecans 
latera ejus oppoſita in R & 8 punctis, ſemper datam habeat 


rationem ad ipſius ſegmentum RS inter iſta latera; erit 
bee K NO ſemper ejuſdem magnitudinis: 


IT C centrum . erunt CR, c zquales | ut patet, 
ducatur diameter Mn parallela Ineribus LN, KO, erit conju- 
gata ipſi AB; circa has conjugatas deſcribatur parallelogrammum, 


erit zquiangulum parallelogrammo, KLNO, et proinde hæc pa- 
rallelogramma ſunt inter le, in ratione compoſita ex rationibus 
laterum; per kypotheſin ratio ipſius. AB ad RS ſive KL. datur, 
ergo datur ratio quadrati ex CB (ad quadratum ex. CR, & igitur - 


ad rectangulum ARB ee ſciz, inter duadrata ex CB 


— my jy FL, AGO A es 


R 


K 


pans © 
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et CR) et proinde datur ratio diametri Mm ad LN ipſi AB or- 
dinatim applicatam ; datur igitur ratio quæ ex hiſce datis ra- 


tionibus AB ad KL & Mm ad LN componitur : ergo ratio inter 


parallelogramma æquiangula datur : ſed parallelogrammum AMBm: 


magnitudine , datur (1. huj.) ergo ee pe : 


os ſemper e e 1 E. D. 


PRO P. XII. 


81 lain parallelogrammi EFGH contingnn Einar aut 
producta contingant Hyperbolas oppoſitas poſitione datas 


& ſi diameter ſectionis AB, quæ (ſi opus producta) tranſeat 


per angulos oppoſitos E & G, datam habeat rationem 
ad ſegmentum EG inter iſtos angulos; erit parallelogram- 


mum EFGH ſemper Juldew magnitudinis, e EX: 
GINT puncta contactus K, * N, O, & rectæ KN, 10, jun- 


gentes oppoſita puncta contactus, erunt diametri (Cor. n 
lib. 1.) & quatuor rectæ hæc puncta jungentes conficient paral- 


lelogrammum KLNO; ducatur diameter AB bifariam ſecans pa- 


rallelas LN, KO in R & 8, tranſibit hæc per angulos E et G (Cor. 
1. 26. lib. 1.) ſimiliter diameter Mm bifariam ſecans rectas KL, 


ON tranſibit per reliquos angulos F & H & erit ipſi AB conju- 


gata. Quoniam igitur, per hypotheſin, datur ratio ipſius CB ad 


| CG, datur & ratio ipſius CB ad CR, et ergo ut in præcedente 


datur ratio ſemidiametri CM ad ordinatam LR vel ad CT, ipſi 
LR. æqualem; datur igitur ratio CM ad CF, et igitur fi ducan- 
tur MP, . PQ_perpendiculares ad diametrum AB, dabitur ratio 
ipſius MP ad Fœ. Datur igitur ratio, quæ ex his datis rationibus 
Az ͤad EG, & MP ad FQ componitur, hoc eſt, ratio rectanguli 


AB in MP ad rectangulum EG in F ſed rectangulum AB 


in MP - magnitudine datur (1, kb) 6 ergo ee EG 9 


. Fie. 15, 
Fs © 
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FQ. hoc eſt parallelogramimum en * ae ane mag 


1 "RESO. cent mig 15 


18851 


PROP. XII. 


Si W eee EFGH contingant Klip, 5 aut 
producta contingant Hyperbolas oppoſitas 3 ; erit hocce 


parallelogrammum ad parallelogrammum circa quaſvis dia- 
metros ſectionis conjugatas defcriptum, ut unum ex ejus 


lateribus HG ad eee Tectionis que iſt lateri eſt 


f 
- * 9 240 


+ gre 


AI, AB diameter eres 40 . 110, Ef et 
ducatur diameter Min ipſi AB conjugata, tranſibit lure per 


puncta in quibus latera HG, EF Ellipſim aut Hyperbolas oppo- 
ſitas contingant (Cor. 27. i. 1.) circa has diametros conjugatas 
deſcribatur parallelogrammum KL NO, erit inter eaſdem parallelas, 

cum parallelogrammo ] EFGH, ergo EF GH eſt ad KL . 
ad (ON five). diametrum AB quæ ipſi HG eſt parallela ; ; eſt 


autem KLNO zquale parallelogrammo circa en alias diarnetros 


 _— deſcripto z unde liquet propoſitum. A 05-4 Arn, 


71 8 7 1 


Con, I. Ex hac propoſitione patet, quod banane inden 
circa diametros conjugatas Ellipſeos deforiptum;'! mimmum eſt 


omnium parallelogrammortimm, gil circa Wer eee 
5 poſſunt. + 


91184 3 1 1444 t fb af 


Cox: Il. Jungantur AM, BM, . patet triangulum AMP 


maximum eſſe, quod eidife Semi-Ellipfi inſeribi poteſt; et 
proinde parallelogrammun Ellipſi inſeriptum jutigenc Fottices 
diametrorum confugatarum maximum eſt quod eidem Ellipſi 
inſeribi poteſt ; eſt igitur parallelogrammum maximum Ellipſi in- 


ſcriptum, dimidium minimi parallelogrammi eidem Ellipſi circum- 


ſcripti. Hæc omnia, que ſunt demonſtiata de- e 
* 


_s 


E 


0 


De Elliph & Hyperbola. ' 159 
Ellipſi aut Hyperbolis inſerptis vel circumſeriptis, tenent etiam 
de e er en e vel neee 


PROP. XIV. N ; 
di! in N p Hyperbolæ, mdr a centro partes 


CK, GL quæ ſint inter ſe in eadem ratione qua ſunt 


duz aliæ quævis partes CG, CH ſumptæ in eadem aſymp- 


Fic. 17 


toto CN; & fi ducantur rectæ GF, HD, KB, LE, pa- 
rallelæ alteri aſymptoto CP, occurrentes Hyperbolæ in 


punctis F, D, B, E, & ducantur ſemidiametri CF, CD, 


CB, CE; erunt ſectores Hyperbolici CBE, CODE inter ſe 


1 


YUCANTUR' enim rettæ BD, EF alymptotis oceurrentes 


in punctis M, O & N, P, et quoniam parallelz ſunt KB, 


HD, CO, erit MK ad MB, ut HC ad DO, ergo propter equales : 


MB, DO, erunt MK, HC zquales ; et ſimiliter propter parallelas 
LE, GF, CP et æquales NE, FP; erunt NL, GC equales, eſt 


igitur MK ad NL (ut HO ad GC, hoc eſt per hypotheſin, ut LC 


ad KC, ſive propter Hyperbolam) | ut KB ad LE; anguli autem 
MKB, NIE. ſunt æquales: ergo triangula MKB, NLE ſunt ſimilia, 


et proinde rectæ MB, NE, hoc eſt BD, EF, ſunt parallele. Du- 


catur igitur ſemidiameter bifariam ſecans parallelas BD, EF in 
punctis A, Q et quoniam bifariam ſecabit omnes rectas Hyperbola 


terminatas et ipſis BD, EF parallelas, bifariam fecabit aream 


EBPP, ergo cum =qualia ſunt triangula CQF, COE, ſi ab iis 


auferantur æquales areæ QADF, QABE et triangula æqualia 


CDA, CAB, TONGA ir. JH pe mg CDF, CBE, 1 00 
 xqualia, 50 


Con. Si in aſymptoto N, partes CG, cn, ck ant nt continue 
proportionales et ducantur GF, HD, KB, ut in Propoſitione, et 
Jungatur 
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rallela contingenti ductæ per punctum D; & proinde quod ſec. Ml 


| CDB, CBE. &c, erunt omnes inter ſe Te 
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jungatur BF, eodem modo probari poteſt, quod recta BF eſt pa- 


tores CDF, CDB ſunt æquales; ideoque ſi quotlibet partes CG, 3 
CH, CK, CL &c. ſint continue proportionales, & ducantur rect» Wl 
GF, HD, KB, LE, &c. aſy mptoto CP parallelæ; ſectores CDF, A 


PROP. XV. 


Si a verticibus e e CD, cs, An rect | 3 
DH, BK ad aſymptoton CN, & alteri aſymptoto CP pa. 
rallelæ; erit ſector e CBD æqualis trapezio 3 
"OOO DHKB. 7 - 


FAM triangula CHD, CKB ſunt æqualia, utpote dimidi 4 
æqualiuni parallelogrammorum (Cor. 2. 43. lib. 19 ergo 


ſii ab iis auferatur commune triangulum CHR, erit triangulum CDR 


æquale trapezio HK BR, & fi his addatur ſpatium PBR, erit ſeo· 3 
- tor CBD quali 1 hyperbolico DHKB. 2 


ſumantur quotlibet partes CG, CH, CK, CL continue proportio· 3 
nales, & ducantur ad Hyperbolam rectz GF, HD, KB, LE, &c. Wi 
BRLE, erunt omnia inter ſe æqualia. | 
PROP. XVI. 2 ft V. Archimedis 4 cid. & 2 1 


Omne ſpatium ab Ell pſi comprehenſum eſt ad circulum | : 


Con. Hine & ex Corollario præcedente, i in | aſyriptoto M 2A 


aſymptoto CP parallelz, trapezia Hyperbolica F GHD, DHAS, | I 


cujus diameter æqualis eſt axi i tranſverſo Ellipſcos, ut axis 
ſecundus ad axem tranſverſum. Feds : 
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g E Elipfis cujus axis trunſverſus eſt AC & atis ſecuns 

dus BD, & fit circulus circa diametrum AC deſeriptus; oſten- 
dendum eſt ſpatium Ellipſi comprehenſum ad circulurn eandem ha- 
bere rationem, quam BD ad CA five EF: quam vero ratio- 


nem habet BD ad EF, eandem habeat circulus in quo eſt Z ad 
circulum AEC; dico quod circulus Z æqualis eſt Ellipſi. Si 


enim circulus Z. non fit æqualis ſpatio ABCD ab Ellipſi com- 


prehenſo, ſit primo, ſi fteri poteſt, major: poterit igitur in circulo 


2 polygonum parem habens numerum angulorum inſcribi, ma- 


Fic, 18, 


jus ABCD ſpatio; intelligatur inſcriptum eſſe, & in circulo AKCF 


inſeribatur polygonum ſimile ei quod in Z circulo inſeriptum eſt; & 
ab ipſius angulis perpendiculares ducantur ad diametrum AC, | 


puncta vero, in quibus perpendiculares Ellipſim ſecant, rectis 


jungantur: erit igitur polygonum quoddam in Ellipſi inſeriptum, 


quod habebit ad polygonum in circula AEC F inſeriptum, eandem 


rationem, quam habet BD ad ipſam EF: nam quoniam perpendi- 
culares EH, KL in eadem ratione ſectæ ſunt in B et M (Cor. 2. 
Prop. 30. lib. 1.) manifeſtum eſt, quod trapezium LE ad ipſum LB 
eandem habet rationem, quam habet HE ad HB; quare et unum- 


quodque reliquorum i in circulo trapeziorum ad unumquodque in 


Ellipſi trapezium, eandem habet rationem quam habet EH ad ipſam 
BH; habent autem et triangula in circulo ad puncta A, C, ad ea 


quæ in Ellipſi ſunt, eandem rationem ; habebit igitur totum poly- 
gonum in circulo AECF inſcriptum ad totum polygonum in Ellipſi 


inſcriptum, eandem rationem quam habet EF ad ipſam BD: hanc 


autem rationem habet idem hoc polygonum, ad polygonum in- 
ſcriptum in circulo Z, quoniam & ipſi circuli hanc habent ra- 
tionem; polygonum igitur in circulo Z inſcriptum quale eſt, po- 
lygono Ellipfi inſeripto, contra hypotheſi in, majus enim erat 


toto 


5 


— — 


bus contentum, ut circulus ſe habet ad quadratum ex ipſius dia- 
metro. Quoniam enim Ellipfi Is æqualis eſt circulo, cujus diame- 


culi; eſt igitur Ellipſis ad iſtud 8 ut N rt ad 
quadratum ex x ipſius diametro. 
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toto ſpatio ab Ellipſi comprehenſo. Sed eſto, ſi fieri poteſt, cir- 
culus Z minor ſpatio ABCD, rurſus Potelt 1 in Ellipſi inſcribi po- 
lygonum, paribus numero lateribus contentum, majus circulo 
Z. Inſcribatur igitur, & ab ipſius angulis perpendicular du- 


cantur ad ipſam AC, & producantur ad circumferentiam cifculi; 
rurſus igitur inſcriptum erit in circulo AECF polygonum, quod 
habebit ad inſcriptum in Ellipſi eandem rationem, quam habet EF 
ad BD, et fi inſcribatur in circulo Z polygonum Wai fimile, 6 pltende. 
tur inſeriptum in circulo z quale eſſe inſcripto i in Ellipl; 
fieri non poteſt: neque igitur minor eſt circulus 2 ſpatio ab El- 
lipſi comprehenſo. Manifeſtum igitur eſt dictum ſpatium ad cir- 


quod 


culum AECF eandem habere rationem, E habet BD ad 
ipſam EF. 2 E. D. 


Con. I. Hinc, patet omne Re Ellipk . equa 


le eſſe circulo, cujus diameter eſt media r inter 
axes Ellipſeos. 


Con. II. Hinc, quævis Ellipſis eſt ad rectantniium eius axi- 


ter eſt media proportionalis, inter £us axes; erit rectangulum axi- 
bus Ellipſeos contentum æquale quadrato ex diametro hujuſce cir- 
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De Sectionibus ff ſmilibus, & de Aﬀectionibus 
Sectionum Conicarum, que a rectis har- 
monice ſectis pendent ;, de circulis eandem 
cum Sectionibus Curvituram habentibus, 
& de Sectionibus deſcribendis, que per 


data p uncta en, & rectas poſitione 


r * 


F RY 


Fi. 1, 
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81 duæ diametri conjugatæ Ellipſeos aut Hyperbolz ſint inter 


DEPFINITIO IT 


— 


ſe, ut duæ diametri conjugate alterius Ellipſeos aut Hyperbolæ 
quæ eoſdem cum ipſis angulos comprehendunt; hæ duæ Ellipſes 


aut Hyperbolæ dicuntur Smiles. 


1 9 . 4 


= . 
| PROP. 1 
40 . 5 3 


Sint ww Elliple aut Hyperbolæ inter ſe ſimiles, & ita po- 
nantur ut habeant centrum commune C, & ut duæ dia- 
metri conjugatæ AB, MN unius ſectionis coincidant cum 
duabus diametris conjugatis ab, mm alterius ſectionis qui- 


bus ſunt proportionales; dico quod duæ quævis diametri 


| conjugatz unius. ſectionis coincident cum diametris con- 


jugatis alterius ſectionis : & quod omnes diametri ooinci- 


dentes eandem rationem inter * habebunt. WS ee 


Net * . 


Pars ; 4 VUCANTUR. CD, cb Kidd conjugate ex- 
L terioris ſectionis ſein; cujus diametri ſunt AB, MN; 


tum Ca, Cf interioris ſectionis ſemidiametri cum ipſis CÞ, CF 
coincidentes erunt conjugate. $ 


Ducantur enim per M, m yertices diametrorum coincideritium 
duz rectæ ſectiones contingentes erunt ſibi invicem parallelz 
(per hypoth. & Cor. 27. lib. 1.) occurrant vero ſemidiametris 


CD, CF, cum opus productis, in punctis L, O & H, K; tum 
propter parallelas erunt rectangula OML, KmH ſimilia, ideoque 
ſunt inter ſe ut quadrata ex OM, Km vel CM, Cm, hoc eſt, ut 
oaks ex CA, Ca per ec 1 e OL. eſt æquale 

„ quadrato 


223 
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quadrato ex ſemidiametro CA (51. lib. 1.) ergo rectangulum 
KH eſt; æquale quadrato ex Ca ſemidiametro interioris ſectionis, 
ideoque erunt Ca, Cf hips ſectionis ſemidiamerri Forage: as 
Cor. 51. libs ils Tins 

Pars. a. Ducantur nunc CM, ny pin quevis | ſemidiqetti 
ſectionis exterioris & ſint Cm, Cd ſemidiametri ſectionis interioris 
cum iis coincidentes; z. erit CM ad Cm, ut CD ad Cd. . 

Jungatur MD & ducatur CR ipſam MD bifariam ſecans in 1 P 
& lit Cr ſemidiameter | ſectionis interioris cum ipſa CR coincidens ; 
quoniam, per partem primam, diametri quæ ipſis CR, Cr ſunt 


conjugatæ coincidunt, rectæ ipſis CR, Cr ordinatim applicatæ 


erunt parallelæ, ducatur n ordinatim applicata ipſi Cr & produ- 
mY ut occurrat ipſi CD in quodam puncto d, tum propter MD, 


nd parallelas & MP, PD æquales, erunt etiam np, pd æquales, 


ergo quoniam mp ordinatim applicatur ipſi Cr & punctum, eſt 


in ſectione interiore, erit punctum d in eadem ſectione, ideoque eſt 


punetum d vertex ſemidiametri Cd, & proinde propter parallelas 


MD, md erit CM ad Cm, ut CD ad Cd. QED. 


Cook. 1. Si duæ Ellipſes aut Hyperbolæ ſint bande & ſimiliter 
poſitz (d eſt poſitæ ut in hac propoſitione) et recta TX ſectione 
exteriore terminata interiorem contingat; in puncto contactus 
bifariam ſecabitur : ſit enim contactus n, & ducantur per m dia- 
metri coincidentes CM, em, & quoniam contingens IX eſt pa- 
rallela diametro ipſi Cm conjugatæ, & diametri ipſis Om, CM 
conjugate , coincidunt per partem primam hujus, erit recta TX 
ordinatim ee diametro CM & wan in puncto m bifariam 
ſecta. F 7 


k Con. II. Vel 6; recta YZ ſectione exteriore terraiquia f gecurrat 


interiori in duobus punctis mM & d; erunt ſegmenta Vm, dd, Weer. 
: ſectiones utrinque mtercepta, æqualia: nam ducatur diameter CRE 
bifariam ſecans ipſam YZ in p; diameter Cr cum ipſa CR 
coincidens Nati ſecabit ipſam nd in eodem p, nam quoniam 

diametri 


| 
7 
3 
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diarnetri ipſis CR, Cr conjugatæ coincidunt, rectæ ordinatih ap- 
plicatæ ipſis CR, Cr ſunt parallelæ, ſed recta Ip ordinatim ap- 
plicatur ipſi CR, ergo md ordinatim applicatur ipſi Cr, pe mp, pd 


æquantur & proinde ſegmenta Ym, dZ ſunt æqualiaa. 
Cor, III. Iiſdem manentibus, ſi recta TX ſectione exterlore 


terminata interiorem contingat in puncto quovis , & fi per aliud 
punctum d in ſectione interiore, ducatur recta ipſi TX parallela, 


coccurrens ſectioni exteriori in punetis I & V; erit rectangulum 


IdV æquale rectanguls TMX five quadrato ex T; Jungantur 
enum puncta m, Cl rectà occurrente ſectioni exteriori in punctis 


& Z, & quoniam per Cor. præcedens ſegmenta Vm, d. ſunt 


æqualia, erunt rectangula YdZ, YmZ æqualia, & proinde rectangula 


IAV, TX contenta ſegmentis parallclarum quibus recta. YZ _ 


currit, erunt inter ſe æqualia, Cor. 1. Prop. 18. lib. I. 


Cox. IV. Iiſdem manentibus, fi duæ rectæ MQ. TX termi- 

natæ ſectione exteriore contingant interiorem in punctis d & n, 
erunt inter ſe ut ſemidiametri CF, CA quibus ſunt parallele: 
ducatur enim per contactum 4 recta ipſi TX parallela ſeetioni 


exteriori occurrens in I & V; (per 31. & 40. lib. 1.) rectangulum | 
Md eſt ad rectangulum 1V hoc eft rectangulum TMX (per 


Cor. præc.) ut quadratum ex CF ad quadratum ex CA, ſed rec. 


tangula MJQ_& TX ſunt quadrata ex Mad & Tm, ergo ipſæ 


Ma, Ti, ſive totæ contingentes MQ. TX ſunt inter ſe, ut ſemi- 
lancer! CF, CA; five ut C, Ca cum tis coincidentes, 


Cox. V. Aſymptoti ſimilium Hyperbolarum eoſdem ee 
comprehendunt : fitit enim duæ Hyperbolæ fimiles et fimiliter 


poſitæ, quarum centrum commune eſt C, et ſint M, m vertices 
diametrorum coincidentium, et A, à vertices diametrorum iis 


conjugatarum, et quoniam ſeetiones ſimiles ſunt et ſimiliter poſitæ, 
diametri CA, ca coincident, et etit CM ad Cn, ut CA ad Ca; 


ergo rectæ jungentes A, M et a, m ſant perallele; 1 igitur per 
centrum C ducantur duæ rectæ quarum una ire t ipſis 


AM, 


* * 
N \ 
LILY 1. 


utriuſque mee per Cor. 85 38. lib. 7, unde SE: co- 
3 Ii. 119 Oo oF it nt N Ol 


1 . 
Ti, 1 — va ” 
＋ 10119129351 dog b 4972 rina 'n O 
/ 


nn N EF 110 PR OP. II. ut Abano! 974; 


OI. 


"LTP ; 


Sint duæ Parabolæ EAD, ead quarum axes AB, "bc coin- 
 ciunt Sn gandem. habent parametrum.;, dico quod duæ 
duayis diametri MN; Nl coincidentes aquales habebunt 


pagametros mi 8 eum ſuis A Kquales- en 
„ 111019 Fi 18 big Yo > Vil A. 8): 1 700 A ot 


„Silsup 30641 eBiOdels's 1821 Oh 7 SH EH AC3)| | 
Pe 9 Fa INT, enim puncja.F, f foci Peron, * quoniam 
be Sqhaliter diſtant ia verticibns iu], 5 hypoth, et 
ef. 


ente . giſtantia inter focps : gualis, i 


di antiz 


iſ 
inter Vertices xium, hoc et, ipſi MU qiſtantiæ inter Ve 1 5 


diametrorum MN, N per Cor, Prop. 10. lib. 3, ergo rectæ M 
erunt fibi 1 invicem parallelz et quales. G3. 10) et proinde diametri 


 cvincideptes, MN, mN. zquales habent ,parametros; Cor, I, Prop. 


25. lib. 2 1145 * 2 MK anfhg ni inegfihno fro oni rom 
. Pars, 1. ;Progucatus: diameter) MN. Altra vexticem ad Eo, fi 
propter parallelas Mp, f, erunt anguli KMEF, K æquales, 
ideoque rectæ ML, O hos angulos bifariam ſecantes erunt pa- 
rallelæ (29. l. NY ſed Parabqlas contingent (per Prop. 15, lib. 2.) 
ergo diametri.,goingidentes::MN,,, MN: æquales angulos cum con- 
tingentibus ML, 2 et acl cum ordinatis 55 SOBER 
dunt. 4 017 yo 7 lis 16F / J 255 2 E. D. 
Ut 3 in 3 5 differunt, 


lic & Parabel differunt ſolummodo in magnitudine [param ß 


wum principalium;.& ptoinde. omnes Parabolts ſicut gmpes cirguli 
| ende 1 anlagen * * 2 en 1 DIET: 691 od 81s 


ee . Cox. 4 


AM, am, et den eas bihrtam ſecat, hæ rectæ erunt Ihm | 


r . .. ee races att n 
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Cor. J. 8 recta To Parobol4 exteriore ben dane | 
contingat in quovis puncto m, in iſto puncto bifariam ſecabitur 


ducatur enim per contactum diameter MN Parabolz exterioris, & . 
ex parte ſecunda en conſtat rectam 10 158 MN ordinatim eſſe 
applicatam. x 
Con. II. Vel fi recta ED Parabel exteriore terminata, interior 
_ occurrat in punctis e, d, erunt ſegmenta Ee, A #*qualia;"ducatur 1 
enim diameter MN ap ſam ED bifariam ſecaus in H quoniam Mr 
Per partern ſecundum bohrer eit ines, od ontinatim--applicns f \ 
diametro mN cum ipſa MN coincidenti, erunt eP,.,Pg. =quales | pe ; 
ideoque ſegmenta Ee, dD inter Parabolas ſunt æqualia. I 2 
Cox. III. Si recta TO Parabola exteriore terminata, .contingat Ai 
interiorem in puncto quovis n, & u quovis puncto , in Parabola : 
interiore ducatur recta Ap ſi TO parallela,  oceurrens” Parabolke wg 45 
teriori in punctis E, P, exit reetangilum EdD æquale rectangulo 10 
TmO ſive quadrato ex Tm; jungendo n, d, probatur ex Cor: A* 
præc. eodem modo, quo Cor. 3. Propoſitionis præcedentis. = tes 
Cox. IV. Si duæ rectæ TO, M Parabel erin termi. in 
natæ interiorem contingant in punctis & d, erunt ipfarum flog 
 quadrata inter 6, vt parametti diametrorum MN,” OR dur per _= 
puncta contactus tranſeunt; nam hæ rectæ ordinatim applicantur har 
diametris MN, OR per Cor. I. & per Cor. Prop. 10. lib. 5 
abſciſſæ Mm, Od ſunt æquales; ergo quadrata ordinatarum Tn, WW > 
Mad ſunt inter ſe ut . roger diaimetrorum quibus applicantur, | BY 
a unde conſtat Corollarium. — 2 SDCt 05 A . Om 1 811. 8 _ mec 
i V. Si duæ rectæ To, MQ Paraboli exteriore terminate pun 
interiorem contingant, abſeindent a Parabola exteriore æqualia iſtiu 


4 


ſegmenta TMO, MO ; nam duetis diametris MN, OR per 
Puncta contacrus, | erane Ableilis N O =quales; 'ergsſeg- | 
menta Parabolica TMO, N erunt ee Fer Cor. ma mw a 


lb, 3." = 


SecTionum Comicarun: Lib. V. 169 


DEFINITIONES IT, III. 


ad utramvis partem extremam AC, ut reliqua extrema 
| BD, ad mediam CB, recta AD Harmonice divi iſa dicitur, 


Con. II. Datis diviſionis: harmonice duobus axtremiia punctis 


CD in puncto B, ita ut pars CB, ip AC Pres, lit ad BD, ut 
AC, ad AD. 
Con. III. Vel datis duobus mediis ounctis C, B, & extremorum 


in D, et erit AD ad BD, ut AV ad Vi hoc eſt per Vn 
tion em, ut AC ad CB. 


harmonica, manentibus duobus punctis extremis A, D, et puncto 


B inveniri poteſt, quod ſit quartum punctum iſtius diviſionis. 


iſtius diviſionis. 
Defin. III. Si recta harmonice rie! in punctis a, c, b, 4, 


venientes ; ; 8 rectæ dicuntur Harmonicales, 
'P LEMMA 


. 


W 1 R 
. — ; EL SITS , : 
4 . „ e ES 5 ; 
** ur pe 1 88 8 SY * 2 > 3 2 2 9 : 
D _ Oy” er 4 r 8 n ee * 
8 W $57; 3 2 ES ns 23 3 22 . ae) : 
. 8 1 ED . 
N SPIES” 8 : 


Cos. I. Liquet partem mediam CB eſſe utrivis parte extrema 


A,D, & mediorum uno C, invenitur quartum punctum B, ita 
ut pars data AC fit extremarum una; nempe dividendo ſegmentum 


uno A, invenitur alterum extremum D; ducatur enim a puncto A 
recta AV, et ut extrema pars AC eſt ad partem mediam CB, ita ſit 
AV ad ſegmentum VQ ſumptum verſus A; jungatur 5 & 
ducatur recta VD ipſi QB parallela occurrens ipfi, ACB productæ 


medio C, & una parte extremà AC; nullum punctum præter 


Et ex Corollario tertio patet, quod manentibus duobus punctis 
mediis C, B, & puncto extremo A, et parte media CB, nullum 
punctum præter D inveniri poteſt, _ ſit quartum Ps 


I. \I recta AD, ita dividatur in punctis 2 B, ut ft tota AD Fro, "ll 


Cor. IV. Ex Corollario ſecundo patet, au in Hrifions qua . 


Pre. 5 


et uteunque producantur per puncta diviſionis quatuor rectæ 
Va, Ve, Vb, Va, vel inter ſe parallelæ, vel in eodem puncto * con- 
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Fig. 4. 
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LEMMA 1 


IN rectæ Va, Ve, Vb, va harmonicales in codon puncto v 
DJ convenientes ; ſi quævis recta, uni iſtarum Vd parallela, tribus 
reliquis occurrat in punctis E, C, F, bifariam ſecabitur in puncto 
intermedio C. Vel ſi quævis quatuor harmonicales utcunque oc- 


currant rectæ in punctis A, C, B, D, hæc recta in iſtis Punc- 
tis harmonice ſecabitur. 

Pars. 1, Per punctum intermedium C ducatur recta parallel 
rectæ ad, a qua harmonicales formantur, ipſis occurrens in punctis 


A, B, D, patet hanc rectam, dividi in eadem ratione, in qua dividi- 


tur recta ad, hoc eſt, dividi harmonice in punctis, A, C, B, D; eſt 
igitur AD ad AC, ut BD ad CB, propter vero VD, EC Parallels | 
eſt VD ad EC (ut AD ad AC, hoc eſt, ut BD ad CB, hoc eſt) ut ea | 
dem VD ad CF (propter 0 CF parallelas,) ergo 3 funt 
| EC, CF. 


Pars 2. Occurrat nunc quevis recta quatuor harmonicalibus i in 


paunctis A, C, B, D, & ſi iſtæ harmonicales ſint inter ſe parallele, 4 
fatis conſtat propoſitim (ex Cor. Prop. 2. 6.) fi vero occurrant ſibi 


invicem in V; per punctorum mediorum alterutrum C ducatur 


ECF parallela rectæ VD, quæ tranſit per punctum extremum D- 
a puncto C remotiore, duabus reliquis occurrens in E, F; per 

partem primam, erunt EC, CF zquales, & eſt AD ad AC, ut 
VD ad EC fiveCF, hoc eſt, ut BD ad ITY: 9p eſt AD ad AC, ut t BD = 
ad CB. * E. * PEG: 


* * 4 4 
. " * 3" hy 
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PROP. III. 
Ocurrant ſibi invicem duæ rectæ AB, AC contingentes ſec- Fio. 5, 6; 


tionem conicam vel ſectiones oppoſitas et ducatur BC 


jungens contactus ; ſi per A occurſum contingentium du- 
catur recta occurrens ſectioni vel ſectionibus in punctis 


E, K & jungenti contactus in O, harmonice fecabitur 1 in 
iſtis PINA, E, O, 8 


r I. RI MO ſit recta per A ducts non Gamer; per puncta 

| E & K ducantur rectz, Parallelæ ipſi BC jungenti con- 

I et occurrentes contingentibus in D, G & H, M, et ſec- 
tioni vel ſectionibus in F et L; per A dual Haineter occurrens 
rectis DG, BC, HM in punctis N, P, Q. & quoniam bifariam ſecat 

rectam BC in P (Cor. I. 26. lib. 1.) bifariam ſecabit ipſas DG, HM 
in N et Q. & quoniam EF, KL ſectione vel ſectionibus termi- 
natæ ut ſint ipſi BC parallelæ, bifariam ſecabuntur in N & Q ergo 
ſegmenta DE, FG & ſegmenta HK, LM erunt æqualia, & proinde 
rectangula DEG, HKM erunt zqualia rectangulis EDF, KHL. 
Propter parallelas DG, HM, erit HK ad DE, ut KM ad EG, 
ergo ſimilia ſunt rectangula HKM, DEG, et proinde hæc 8 
tangula ſive rectangula KHL, EDF ſunt inter ſe, ut quadrata 
ex HK, DE, five ut quadrata ex HA, DA; ſed eadem rectangula 
KHL, EDF ſunt inter ſe, ut quadrata ex HB, BD, (per Cor. 4. 18. 
lib. 1.) ergo quadrata ex HA, DA ſunt inter ſe ut quadrata ex HB, 
| BD, ideoque eſt HA ad DA, ut HB ad BD (22. 6.) & igitur, propter 

: paralelas, eſt KA ad EA, ut KOad OE; ergo recta AK. — 

| ſecatur in punctis A, E, O & K. 

Caſ. 2. Cum rectæ contingant dem * * recta per A Fic. 5. 
ducta fit diameter; occurrat hæc ipſi BC in P & ſeetioni vel ſec. 
tionibus oppoſitis in punctis R, T, rectæ per hæc puncta ductæ 

5 ipl 0 parallelz. erunt contingentes; occurrant vero > contingenti | 


Yaz AB 


Fie. 7. 


„„ ww 
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AB in S & V; propter parallelas erit VA ad SA, ut VT ad SR, hoc 


eſt ut VB ad BS (per Cor. 5. 18; lib. 1.) ergo propter parallelas eſt 


TA ad RA, ut TP ad PR: ergo diameter per A ducta Harmonice 
ſecatur in punctis A, KP, 2 ! oy 


Con. Patet ex geo hujus, quod 6 contingens VBS. OC- 
currat duabus contingentibus parallelis VT, SR in punctis | V, 8 
&& jungenti contactus in A, ſecabitur Harmonice in punctis V, B, 
8, A, ſciz. in puncto contactus et punctis in quidys contingentibu 
& Jungent! contactus occurrit. 


PROP. Bp X29 ; 5 


$i tres rectæ e eee web oppofitas e 
quævis ipſarum harmonice ſecabitur, ſciz. in puncto! con- 
tactus, & punctis in quibus occurrit reliquis e 
bos, & rectæ jungenti ee contactus. e ee 


v1 14 ex ani fant. parallele &t tertia ei rectæ 
jungenti ipfarum wantadtus conſtat e Ps Kor. 
3 le ane 12700. 

Si vero tres rectæ AB, AC, MD, es, Actin vel 


— 
* 


ſeetiones oppoſitas in punctis B, C, K, inter ſe conveniant in A, D, 


M, et juncta BC occurrat pt OI: ſi opus produciæ in Hxerit 
FIM ad HD, ut MKad KD. ans 117. at 159: 711 4 4. will: prof H TY Li 
. Perpunetiim P, njeatertionrituebin;dglntuny IE; De ducatur 


recta alteri contingenti AB parallela, & ſectionem, vel utramque 
ſectionem ſecans in punctis E, G & occurrens ipſi BC in F, rectan - 
gulum EDG erit æquale quadrato ex DP (534 lib. 1.) eſt autem 
propter parallelas,” quadratum ex HM ad quadratum ex HD ut | 


CS. 


quadratum ex M ad (quadratum ex DF ſive) rectangulum EDG, 


hoc eſt (per Cor. 6. 18. lib; 10) ut quadratum cx MK ad Guadrarum | 
ex 1 eſt ergo HM ad HP, GOTO: ad KD. 2. 9 i 


Con. 


— 
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Co. 1. Hine ſi recta BC jungens/punctqcontactus contingentium 
MB, DC occurrat alteri contingenti MKD in H, et per <jus con- 
tactum & ducatur vecta occurrens ipſi BC in L, parallela ipſis AB 
AC ſi modo ipſæ ſint parallelz, aliter tranſiens per ipſarum occur- 
ſum A, harmonice ſecabitur recta BC in punctis H, B, L, C. 


Nam hinge, MB, DC. Rn Ki in A, jupgatur HA, & quoniam 
per W Mane Gon ingens M D harmonice ſecatur in Pun tis 


H, ; erunt_£ fectz mY ARI, AK, AD. 1 es! 
ergo llt 2. Lem bree. f. ecta He harrtorics fecatur in H, 
B, I, E. | 
Si vero-contigentes MB, De; ant pale ebntingene MKD 
harmonice:ſecatur'in/ dunetis E MK, D per Cor. Prop: prac: ergo 
(propter MB, KL. DC: PR recta HBC eee 
in. punetts Hz B, ., O. 1391 01 12 510 2101 on 299 
Cok. II. Hine fi dentur poſitione duæ rectæ MB, DC contingentes 
ſctionema in punctis datis B, Cs et detur quodvis punctum K in fec- 
tione; inveniri poteſt poſitio contingentis, quæ tranſit per K. 
Ducatur enim per K recta occurrens ipſi BC in L, et parallela ipſis 
15 PC {1 fan; parallelz, aliter tranſiens per ipſarum occurſum A, 
5, LC lint æquales, recta AK. eſt Pe & igitur contin- 
= per K ducta, erit parallela ipſi BC. Si vero LB fit ipſ LC 
minor, producatur LB ad H, ita ut HB it ad HC, ut BL ad LC 
(Cor. 3, afl Def. : 2. ).eritj juncta HK contingens ; nam fi 13 non, per 3 
ducatür contingens, 1 ne Ario  occurret ; alicubi LB productz verſus” 
H, puta in N. Tum per coroll. © -preeced. recta HC, que per 
conſtructionem harmonice ſecatur i in H, B, Tz 7 4 harmonice quo- 
que ſecabjtur in N, B, L, C, contra Cor. 4. Def. 2, eſt i ur recta 
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Fic. 8, 9, 
10, 1112. 


- 8 1 ſecans per B ducta c deinen cum ante DR. N uf | ; | 


ſunt parallelæ ordinatim applicatis diametro DR. 
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Ch, diſtantias punctorum a centro C; in Parabola, vero ut 


Egquales. 


4 pam OP bifariam ſecans i in G (26. lib. 1.) a & puncto D, vertice 


* * ” 
7 2 es * 16 o ” 2 . 
* — o 0 — R # 13 2 - a „ 2 4 . 


FO: ae. 
W 


In e Wolle conicæ DR ferret duo puncta 1 B. "3 
(ad diverſas partes centri fi fuerit DR diameter ſecunde 2 
Hyperbolz, ſecus ad eaſdem) ita ut in Ellipfi aut Hyper- : 
bola, ſemidiameter CD media, fit proportionalis inter Ca 


: DA, DB diſtantiæ punctorum a vertice D ſint inter ef : q 
æquales; & per hæc puncta A, B ducantur rectæ AT, B00 
paralellæ ordinatim applicatis diametro DR: fi per alteru- 1 
trum punctorum A vel B, puta B, ducatur recta ſectionem 5 
vel ſectiones oppoſitas ſecans in duobus punctis O & P, Wl 
FO, FP, que in iſtis punctis ſectionem, vel ſectiones? 3 
contingunt, erunt vel parallelæ rectæ AT, per alte : 
rum punctum A ductæ, vel ad iſtam rectam bi i invicem g 
coccurrent. 17 „ 


gentes per vertices ejus ductas eſſe 3 rectæ AT, "quia : 
MO 3? | ; 


Si vero punctum B ſit intra ſectionem, vel inter + Hypeitvchel ; 
& ſecans coincidat cum ipſa BQ'& occurrat ſectioni vel utrique = 
ſectioni in & 8, patet congentes per & 8 ductas, &bi j in I 5 
vicem occurrere in ipſo puncto A, quia ſciz. in Ellipſi vel yper⸗- 
bola, CB, CD, CA ſunt N & 1 in Farabels DA, DB ſunt N 


Ducatur autem Gus OP, quz nec coincidat cum diarnetro Dri 1 
nec cum recta BQ tum contingentes per O & P ductz ſibi invicem 
alicubi occurrent ut in F; per punctum F ducatur diameter CEF 
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diametro CE, et DH ſectionem vel ſectionem conjugatam contin- 


diametri DR inter puncta A & B, ducatur DK ordinatim applicata 


gens, & occurrens diametro . in H, erit ny pſt AT 55 


rallelaa. | 
Quoniam igitur Fra cheats fit Ellipfis, 100 l Hyperbela (per 48. & 


49. lib. 1.) utrumque rectangulum GCF, KC H eſt æquale quadrato 
ex ſemidiametro CE, erunt hæc rectangula inter ſe æqualia, & 


proinde eſt CF ad CH, ut CK ad CG (five propter parallelas DK, 


OBG) ut CD ad CB, hoc eſt per hypothefin, ut CA ad CD: ergo 
6 jungatur AF, quoniam CF. eſt ad CH, ut CA ad CD, erit AF 


,crllela ipſi DH, five ipſi AT; ergo -punctum F eſt in recta AT. 
Cum vero ſectio ſit Parabola, eſt GE ipfi EF. & KE ipſi EH 


zqualis (per 47. lib. 1.) ergo HF eſt æqualis (ipſi GK five, propter 


parallelas DK, OzkG, ipſi BD, hoc eſt per hypotheſin) ipſi DA: 

ergo quoniam HF, DA ſunt æquales & parallelæ, ſi jungatur AF, 
erit hæc parallela ipſi DR, five BIO! AT: ergo e = An = 
recta AT. 1; SEP D. « } 5 ict; YET 3 ATi K 


A: 


L423 4 


punetis NM. ; 5 & rectæ AT, per alterum Fünf wum. A Oe ink; 
harmonice, fecabityr, ſciz. in punctis F, M, B, E:4, anal; mim 


Sit primo B punctum intra ſectionem & 0 Glinicts CE 
tranſiens per F, & per B ducatur recta ordinatim applicata ipfi 
CE, occurrens ſectioni vel ſectionibus in punctis O, P; contin- 


Fi. 12. 


17 puta B Iioatar recta oecurrens e * e in has * 


Fro. 8, 


11. 


gentes per O, P, ductæ concurrent alicubi in diametro CEF (per 


Cor. 2. 26. lib. 1.) concurrent etiam alicubi in recta AT, per hanc 


Prop. igitur concurrent in puncto F, ac proinde recta per B ducta 


ſecatur harmonice (per 3. huy.) in punctis F, M, B, L. Si vero B 


ſit punctum extra ſectionem & recta AT occurrat ſectioni, vel 
ſeetionipus i in punctis T, N; cum R Prop. 52, lib, 1.) patet 
jjunctas 
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junctas BT, BN, eſſe contingentes, conſtat n ou Prop, 4; 
hujus. Supple rectam LBM in Fig. 9, 10, 12. 


Cor. II. Si detur poſitione ſectio conica, & detur punctum 
quodvis B non centrum ſectionis nec in aſymptoto Hyperbolæ; 

duæ quævis rectæ contingentes ſectionem vel oppoſitas ſectiones, 
c&c ductæ per terminos ſecantis tranſeuntis per B, ſibi invicem 
occurrent in recta quadam AT, cuju us  politio per haue 9885 de 
terminatur. 


Con. III. Vel fi poſitöne dentur ſectio conica, & recta quæris 
AT non diameter ſectionis, & a quovis puncto F in ipſa AT, 
ducantur duæ rectæ contingentes ſectionem vel ſectiones oppoſitas; 
recta jungens puncta contactus tranſibit per punctum datum. Nam 
quoniam poſitione dantur ſectio & recta AT, dabitur. poſitione 
diameter CD, cujus ordinatæ ſunt ipſi Ar parallelæ, & ergo da- 
buntur vertex ejus D & punctum A in quo occurrit ipſi AT, | 
ideoque in diametro CD dabitur punctum B poſitum reſpect 
punctorum A & P, ut in propoſitione ; fi a quovis puncto F in | 
ipſa AT ducantur contingentes FO, FP, recta OP j Jungens ipſarum | 
contactus tranſibit per B. Nam ſi non, duci poterit a puncto; 
recta ad unum punctum contactus O quæ iterum occurret ſectioni 
vel ſectioni oppoſitæ in alio puncto; tum contingens per hoc punc- 3 

tum ducta occurreret contingenti FO in recta AT per hanc Prop. 1 
hoc eſt, ipſi FO occurreret in F, tres igitur contingentes ſibi invi- © 


.cem occurrerent in F, wy fer 25 $11 t 3. 26. lib, 1) erg 1 
ane n 
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PROP. VI. 


liſdem manentibus, fi per utrumvis punctorum A, vel B, Fro. 13, 
puta B, ducatur recta BOP. Hyperbolz aſymptoto RED 
parallela, occurrens uni e ſectionibus oppoſitis in O; 
contingens ducta per punctum O occurret rectæ AT 


(ductæ ſciz. per alterum punctum A) ad ipſam — 
toton CV. 


(UM enim in Fig. 13. contingens OF non tranfir per D 
verticem ſciz. diametri DR inter puncta A, B, non erit 
parallela ipſi AT, ſed occurret ei product verſus aymptoton Ci, 
& in Fi ig. 14. manifeſtum eſt contingentem OF ipſi AT occurrere, 
occurrat igitur OF ipſi AT in F; erit F ad aſymptoton CY. 


Nam ſi non, a puncto F duci poteſt (52. lib. T.) altera recta 
8 contingens unam e ſectionibus oppoſitis in puncto quodam X, 
jungatur OX, & quoniam punctum F, a quo ducuntur contin- 
gentes FO, FX, eſt in recta AT & punctum B poſitum eſt reſpectu 
punctorum A, D, ut in propoſitione præcedente, recta OX tran- 
ſibit per punctum B (per Cor. przc.) hoc eſt coincidet cum recta 
BOP, ergo recta BOP, quæ eſt aſymptoto parallela, occurrit ſectioni, 
vel ſectionibus in duobus punctis O & X, quod fieri nequit, eſt 
igitur punctum F ad aly mtoton CY. QE.D. 


Cor. I. Si poſitione detur Hyperbola, & detur punctum F 
in ejus aſymptoto CV, & a puncto F ducatur recta occurrens 
Hyperbolæ vel oppoſitis Hyperbolis in duobus punctis N, T; 
contingentes per hæc puncta ductæ ſibi invicem occurrent in 
quadam recta OP quæ poſitione dabitur. A puncto F ducatur recta 
contingens Hyperbolam in puncto Q, quoniam a puncto F unica 
contingens duci poteſt dabitur punctum O, & proinde recta 
OP ducta ipſi CY "m—_— 1 dabitur ; occurrant ſibi in- 
Z vicem 
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vicem contingentes per N, T ductæ in B, erit punctum B ad 
rectam OP; nam per B ducatur diameter CD & {it vertex ejus 
D, & occurrat ipſi NT in A, erunt CB, CD, CA proportionales, 
&erit AT ordinatim applicata James CD, ergo puncta B, D, 
A & recta NAT ponuntur ut in hac propoſitione; fi igitur 
punctum B non fit in recta OP, duci poteſt per B reeta ipſi Cy 
parallela, quæ occurret Hyperbolæ in puncto ab O diverſo, & 
contingens per iſtud punctum ducta occurret ipſi NAT ad alymp- 
toton CY, per propoſitionem, ergo ei occurret in F & igitur 
duz contingentes ad aſymptoton occurrent, quod fieri nequit ; 5 


eſt igitur B occurſus contingentium per N, T ducteram, 4 in va 
OP. 


Con. II. Vel fi Sabrione dentur Hyperbola & recta op 15 jus 
aſymptoto CY parallela ; ; ſi a quovis puncto B in ipſa OP du- 
cantur duæ rectæ, Hyperbolam, vel Hyperbolas oppoſitas con- 
tingentes in duobus punctis N, T; recta jungens iſta puncta 
- crandbir per punctum datum in aſymptoto CY cui recta OP eſt 

parallela. Ducatur diameter CD per B, occurrens ipfi NT in A, 
& per punctum O, in quo recta OP Hyperbolz occurrit, ducatur 
contingens occurrens aſymptoto CY in F, & quoniam propor- 
tionales ſunt CB, CD, CA & recta NAT fir ordinatim applicata 
diametro CD, contingens OF occurrit iph NAT ad aſymptoton 
CY, per hanc Prop. ergo recta jungens contactus N, T tranſibit per 
punctum F: ſed propter OP poſitione datam, dabitur punctum O 4 
& proinde contingens OF poſitione datur, occurrit autem ipſi CY I 
poſitione date in F, eſt igitur punctum F datum. 1 
Cok. III. A puncto quovis F in Hyperbolæ aſymptoto cy, 3 
ducatur recta contingens Hyperbolam in O & per: O ducatur 
recta OP ipſi CY parallela : fi per punctum F ducatur recta 


ſecans Hyperbolam vel Hyperbolas in punctis N, T, & oc- 1 


currens Joſt OP in M, ſecabitur harmonice in punctis N, M, þ 
T, 1 i 


* * . 
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Nan contingentes/ NB, TB ductæ per puncta N & J inter 
ſe convenient ad rectam OP, per Cor. 1. occurrat contingens 
OF ipſis NB, TB in E, G; quoniam per Prop. 4. hujus, contin- 
gens OF harmonice ſecatur in F, G, O, E, erunt BF, BG, BO, BE 


harmonicales: igitur recta NTF harmonice ſecatur in punctis 


N, M, T, F, per Part. 2. Lem. 1. 


Cum rectz NB, TB contingant Hyperbolas oppoſitas erit 
aliquando una ipſarum ut NB parallel contingenti OF, tum erit 


Juncta ON diameter, & quia diameter BCA bifariam ſecat ipſam 
IN in A, propter OC, CN ut & TA, AN zquales, erit juncta 
OT parallela ipſi BCA, ergo quoniam BOM bifariam ſecatur 
in O (Cor. 2. 54. lib. 1.) erit MT zqualis ipſi TA five AN, & 
ſimiliter propter parallelas OF, BN, erit MF zqualis ipſi FN, ergo 


TF, FA zquantur, eſt igitur TA ſive MT dupla ipſius TF, 
ideoque eſt MN ad ves ut MT ad TF, ergo conſtat propoſi- 


- mam. 


PROP. vn. 


liſdem manentibas, fi per utrumvis punctorum A vel B, 
ducatur ad rectam per alterum punctum ductam, recta 


aſymptoto Hyperbolæ perallela, ab 8 bifariam 
ſecabitur. 


RIMO, ducatur per punctum A extra Epe den recta 
aly mptoto CY parallela, occurrens rectæ BQ in P et Hyper- 


bole i in O; quoniam proportionales ſunt CA, CD, CB et recta BQ 
occurrit Hyperbolz m punctis Q, 8 et eſt ordinatim applicata 
diametro CD, erunt junctæ AQ, AS contingentes et pfoinde recta 
AP bifgriam ſecatur in O per Cor. 2. 54. lib. 1. : 


Secündo, ducatur per punctum B intra Hyperbolam, recta 
10 4 0 CX 0 occurrens ipſi AT in F & Hyperbole 


22 Cy 


Fic. 14. 


Fig. 15. 


_e — 2 ä. 


— 


A — ee 


fig. 16. 


dupiam ipſius AO, erit (BP hoc eſt) OL dupla ipſius OG]; ergo 
tro ordinatim applicata per conſtructionem, & terminus ejus O eſt 
ergo recta OG occurrit ipſi BF ad Hyperbolam, hoe eſt, in puncto 


erunt * MF . 


811 in ſectione conica vel! in oppoſitis bbb ;aſcritjanine 


vero AB, DC concurrant in G, & contingentes per A, C ductæ 


Hyperbola) diſtantiæ puncti E a centro N, ipſique ſemidiametro 
NO, ſumatur tertia proportionalis NP, ponenda ut in Prop. 5. 


O flat æqualis OP, & in utroque caſu per punctum P ducatur 
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CY parallela, ut in caſu præcedente, & per O ducitur recta ipfi | 
BQ parallela, occurrens diametro CDR in G & rectz BF in 
L; propter parallelas erit BP zqualis ipſi OL, & propter AP 


OL bifariam ſecatur a diametro CDR in G: ſed OL elt iſti diame- 
in Hyperbola, ergo terminus ejus alter L eſt in eadem Hyperbola ; 


M, & igitur, propter parallelas BP, MO, F A & æquales 0. OA, 


PROP. VIII. 


duæ rectæ, non inter ſe parallelæ, & termini ipſarum 

quatuor rectis jungantur; harum interſectiones, & duæ 
interſectiones contingentium, quæ per terminos utriuſ- 
que inſcripte ducuntur, erunt omnes quatuor in recta 
N linea. 9370 


\INT AC, BD duæ rectæ inſcriptz, quæ a opus Producte 
concurrant in E, & junctæ AD, BC concurrant in F, junctæ 


concurrant in H, quæ vero per B, D ducuntur concurrant in K 
erunt quatuor puncta F, G, H, K in recta linea. 5 


Nam per E ducatur NO diameter ſectionis & (in Elipf * 


hujus dictum fuit; in Parabola vero diſtantiæ puncti E a vertice 


recta PQ parallela ordinatim applicatis diametro NO; concurſus 


contingentium AH, CH & cantingentium BK, DK erunt in aid 
. PQ 
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PQ (per Prop. 5. huj.) occurrat recta PQ ipſis AC, BD (ſi opus 
productis) 1 in L, M; tum-recta AC in punctis A, L, C, E, & recta 
BD in punctis B, M, D, E, harmonice ſecabuntur (per Cor. 1. 
Prop. 5. huj.) N juncta CB, ipſi PQ in F, & fi j Juncta AD 
non tranſeat per F, jungatur DF occurrens 10 n N, & 
; quoniam B, M, D, E funt puncta diviſionis harmonicæ i j Jungatur 
FE, erunt FE, 'FD, FM, FB. harmonicales, ergo recta AC iis oc- 
currens in punctis = 1 harmonice i in iſtis Punctis ſecabitur 
(per Par. 2. Lem. 1 4 contra” Cor. 4. ad Def. 2. quia ſecta eſt 
harmonice in punctis A, L, C, E: ergo juncta AD tranſit per 
F; deinde junctà AB occurrente ipſi Pin G, oſtendetur eodem 
prorlus modo junctam CD tranſire per G; ergo quatuor puncta 
H, K, by q ſunt 1 linea ſciz. PO. *: 2 he 


das 27] $1 Ef. “ 


4 141 


con. 1 $i vero rectæ AB, CD j jungentes terminos iatiocknſa 
ſint inter ſe parallelz, erunt parallelæ ipſi PQ in qua concurrunt con- 
tingentes per terminos inſeriptarum ductæ; nam ſi una ipſarum 
AB occurrat᷑ ipſi PQ in aliquo: puncto G, tum ut prius oſtendi 
poteſt junctam DG tranſire per C, ergo CD ipſi AB oceurreret in G 
contra hypotheſin, ergo conſtat propoſitum. 8 

Cor. II. Si ſectioni vel ſectionibus inſcribantur Ws rectz inter 
ſe parallelz, contiſigentes ductæ per terminos utriuſvis parallelæ 
concurrent ad diametrum parallelas biſecantem (Cor. 2. Prop. 26. 
lib. I.) & manifeſtum eſt rectas terminos parallelarum | 8 
ad cane diametrum: concurrere. | 
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p R O P. IX. 


Pio. 17, Si recta ſecans ſectionem vel ſectiones oppoſitas in duobus 


18. 


Fic. 18. 


punctis P, Q occurrat directrici ſectionis DX in B, & 


a foco F, ipſi DX propiore, ducantur tres rectæ ad puncta 


P,Q. B; recta FB ad directricem ducta bifariam ſecabit 
angulum QFP, contentum reliquis ductis, cum puncta 
5 Q ſint in oppoſitis ſectionibus, angulum autem KFP 
qui angulo — deinceps: eſt, cum * een in eadem 


5 ſectione. | 


'UCANTUR «& enim A punctis 0. p ee HE eo on, PN 
ad directricem, & erit QB ad PB, ut QM ad PN, hoc eſt, 


ut QF ad PF (per Cor. 3. Prop. 11. lib. 2.) ergo cum puncta- QP j 
ſint in oppoſitis ſectionibus recta FB bifariam ſecat angulum 
QP per 3. 6. Cum vero ſint in eadem ſectione, ducatur a 
puncto P recta ipſi QF parallela occurrens ipſi FB in R, & 4 
erit QF ad PR, ut QB ad PB, five QF ad PF ut prius, ergo 
_ #quales ſunt PR, PF, ideoque angulus BFP zqualis eſt angulo 

PRF five angulo alterno BFK, ergo recta FB bifariam ſecat an- 
gulum KFP qui angulo QEP eſt deinceps. 2 E. D. 11 i 


Con. L Hine, Jatis . 0 punctis P, Q. V, in 3 conica 1 
& foco ejus F; inveniri poteſt axis per focum tranſiens poſitione 


& magnitudine Jungantur enim puncta P, Q. & ducantur FP, 


FQ & recta FR bifariam ſecans angulum, qui deinceps eſt an- 
gulo PFO. & occurrens ipſi Q productæ in B, erit punctum B Þ 
in directrice; & ſimiliter junctis duobus aliis punctis Q V, in- 
veniatur aliud punctum in directrice, & ducatur directrix DX; 
tum a foco & puncto in ſectione P dimittantur ad directricem- | 
; perpendiculeres FD, PN; ſecetur FD 1 ita in A, ut FA fit ad AD, 

ut 
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ut PF ad PN: erit A vertex axis (11. lib. 2.) & ſi æquales ſint 
FA, AD, ſectio erit Parabola ; ; f1 vero non, ſumatur SF ad 


SD, ut FA ad AD, eritS alter vertex axis; & fi FA major ſit 


ipſa AD, punctum 8 ſumendum eſt ad eas partes foci ad quas eſt 

punctum A, ad partes autem contrarias, ſi FA fit minor 1pſi AD, 

& in priore caſa ſectioerit Hyperbola, et in poſteriore Ellipſis. 
Con. II. Hinc etiam, data poſitione directrice DX, et datis ſoco F 

huic directrici propiore et puncto in ſectione E; patet methodus 


Fi 18. 


ducendi rectam quæ ſectionem contingat in puncto E; per puncta 


E, F ducatur recta EFO, & huic perpendicularis Sen tur FB 
occurrens directrici in B, erit juncta EB contingens; nam fi non, 


occurrat EB ſectioni iterum in T, & juncta TF producatur ad 


| Y; per hanc Prop. recta FB bifariam ſecat angulum EF qui 
deinceps eſt angulo EFT, ergo angulus YFB æqualis eſt angulo 
_ EFBhoceſt angulo OFB, quod eft abſurdum: ſimiliter in Fig. T7. 
oſtendetur rectam EB non iterum occurrere ſectioni vel ſectioni 


oppoſitæ, ergo EB eſt contingens. Si vero ipſa EFO fit direc- 


trici perpendicularis, recta per E ducta, Parallela * erit 
contingens, ut patet. 


Con. III. Hinc fi recta EB contingens ſectionem occurrat di- 
rectrici eus DX in B, & a contactu E ducatur EF ad focum ipſi 


DX propiorem; erit juneta FB perpendicularis ipſi EF; nam fi non, 


ducatur perpendicularis occurrens directrici in N, juncta EN erit 


quoque contingens per. Cor. preced. quod eſt abſurdum. 
Con. IV. Hine, fi recta quævis EG jungens contactus duarum 
contingentium BE, BG tranſeat per focum F; recta FB a foco ad 


concurſum contingentium ducta erit perpendicutaris j jungenti con- 
tactus. Nam fit DX directrix ipſi F propior, & fit A vertex axis 
tranſverſi inter F & rectam DX, tum quia puncta F, A, D poſita 
ſunt & recta DX ducta eſt ut in Prop. 5. hujus dictum fuit, & EG | 


tranſit per F, punctum B concurſus contingentium erit in directrice 


DX; ergo FB eſt ipſi EG en per Cor. Præcedens. 


PROP 
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PROP. X. 
Si duæ rectæ HP, HQ contingant ſectionem conicam vel 
ſectiones oppoſitas; recta HF, quæ per concurſum contin- 


gentium & alterum focorum F ducitur, bifariam ſecabit | 
angulum QP, comprehenſum rectis, quz a punctis con- 
tactus ad eundem focum ducantur, cum rectz HP, HQ | 
contingunt eandem ſectionem, angulum vero KFP qui | 
deinceps eſt angulo QEP, cum contingunt ſectiones op- | 


poſitas. 


1 recta DX directrix ſectionĩs foco F propior, cui jungens con- 

tactus QP occurrit in B, et axis in D, & ſit A vertex axis inter | 
et D ; per H concurſum contingentium « ducatur diameter occurrens 
ipſi QPinL, et ſit vertex us V, occurrat recta HF ſectioni.in E; 
et quoniam in Ellipſi aut Hyperbola quarum centrum fit C, CF, | 
CA, CD, & etiam CH, CV, CL, ſunt proportionales, & in Para- | 
bola FA, AD et etiam LV, VH ſunt æquales, et rectæ DX, LP 
ſunt ordinatis diametorum DF, HL parallelæ, et recta HF tranſ t 
tam per punctum F, quam per Fe H, prout hæc recta ſec- 
tioni iterum occurat in G, vel ſolummodo in E, (cum ſit aſymp- , 
toto parallela,) contingens per E ducta occurret vel contingenti | 
ductz per G vel aſymptoto ipſi HF parallelz, tam ad rectam DX, 
quam ad rectam Q (per 5 & 6. hujus) ergo contingens ducta per E 
occurret directrici in B; igitur juncta FB erit perpendicularis ipſi 
EFG (per Cor. 3. preced.) ergo anguli EFB, GFB ſunt aquales; | 
| ſed (producti QF ad D erit in Fig. 18. angulus PFB æqualis 
KFB; (per Prop. præc.) igitur angulus PFG eſt zqualis angulo | 
EEK ideoque angulo QFG, & ſimiliter in Fig. 17. quoniam anguli | 
PFB, QB ſunt æquales, angulus PFG eſt æqualis 0 — 7 


ideoque angulo KFG: ergo conſtat propoſitum. 2E. D. 
'P R 0 #1 
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PR OP. XI. 


Si duæ Wade conicæ, ſe invicem in uno puncto contin- 
gant (hoc eſt fi in eodem puncto communem habeant 
contingentem) in tribus aliis punctis non occur rrent. 


nden non occurrent in tribus punctis præter A. c 
Nam fi fieri poteſt, occurrant ſibi invicem in punctis B, C, D, 


zqualia, & proinde puncta P, et O, coincidunt: ergo ſec 
tiones in quinque punctis ſibi invicem occurrunt, contra Cor. 3. 


8 g 56. lib. 1. Vel ſi recta DN contingat unam ſectionem in D, & al- 


p- teri iterum occurrat in O, eodem modo oſtendetur quadratum ex 
ti DN æquale eſſe rectangulo DNO, quod eſt abſurdum. Vel ſi recta 
X, DN utraſque ſectiones contingat in D, quoniam eſt parallela con- 


E MI tingenti GA, Juncta DA eſſet diameter utriuſque ſectionis & ergo 


i fi a puncto communi B ducatur recta ordinatim applicata communi 


; diametro DA, alter terminus hujuſce ordinatæ erit utrique ſectioni 
communis & proinde ſectiones in quinque punctis ſibi invicem oc- 


currunt, quod fieri nequit. 


4 »4.4c 5-4 
14.149 
- % * 4 * 


\CCURRANT fibi invicem duæ ſectiones in puncto A Fs. 19. 
& utraſque ſectiones contingat in hoc puncto recta GA he 


jungantur hzc puncta tribus rectis, & primo fit nulla ex iis pk 
GA parallela, producatur una ex his rectis BC ut occurrat ipſi GA 
in G, & a reliquo puncto communi D ducatur recta parallela com- 
muni contingent! GA, occurrens ipſi GBC in N & ſectionibus in 
punctis O, P; tum utrumque rectangulum DNO, DNP erit ad 
quadratum ex GA, ut rectangulum CNB ad rectangulum 
BGC (per Cor. 3. 18. lib. f.) ergo rectangula DNO, DNP ſunt 


Si vero CD, Jungens duo puncta utrique ſectioni communis, 
lit parallela communi contingent GA; tum recta per contactum 
, Aa A 
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A ducta bifariam ſecans ipſam CD in L eſſet utriuſque ſectionis 
diameter; ſi ducatur igitur a reliquo puncto communi B, recta or- 
_dinatim applicata diametro AL, terminus alter hujuſce ordinatæ 

erit in utraque ſectione, et proinde hæ ſectiones in quinque 


punctis occurrunt, quod fieri nequit. Conſtat igitur propoſi- 
tum. | 1 | 


PROP. XII. 


81 date ſoctiones conicæ ſe invicem in Jackie: punctis con 


tin gant; ; in alio Fee non fib1 1 invicem occurrent. 


0 N TI NGAN T ſe invicem duæ ſectiones conicæ in \ punc- 


A tis A, B, & primo, occurrant fibi invicem in G communes 
contingentes per A & B ductæ, per occurſum contingentium duca- 


tur recta GF junctam AB bifariam ſecans, erit hæc diameter 


utriuſque ſectionis (26, lib. 1.) fi igitur he ſectiones aliud. ha. I 
beant punctum commune D, ducatur recta Dl. ordinatim applicata ” 


communi diametro GF, alter terminus hujuſce ordinate L erit-in 


utraque 1 N . he ſectiqnes. ſe invicem proſe 


1411 


e e 


arrique ſectioni « commune.” tum recta per 0 ducta pl Ba para- 


lella, utramque ſectionem in puncto C. contingeret (Cor. 8. 25. 
lib. 1.) occurrat hæc contingens contingenti GBinE; tum recta 
EH per E ducta bifariam ſecans Junctam BCerit communis diame- 


ter utriuſque ſectionis, & ſi i igitur a reliquo puncto communi A 
ducatur ad hanc diametrum ordinatim applicata, terminus ejus al- 


ter erit in utraque ſectione contra præcedentem, ut prius: ergo 


nullum eſt punctum ſectionibus © commune præter Pane contac- 
tus A, B. 


Secundo ſi communes es contingentes per. A&B duetæ ſint parallels; | 


erit a AB utralque ſectionis diameter, i i ;gitur haberent aliud 
punctum 


CA 
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punctum commune præter puncta contactus, tum ab hoc puncto 
communi, ducti ad communem diametrum ordinatim applicatò, 
ut prius oſtendetur ſectiones habere quartum punctum commune 
contra præcedentem; ideoque in omni caſu duæ ſectiones ſe invi- 


cem in duobus punctis contingentes. in alio puncto non ſibi invicem 


occurrent. V_ E. D. 
P R 0 P. XIII. 


Si circulus Fe conicam "vel ſoctiones oppolitas i in duo- 
bus punctis contingat; recta jungens contactus erit axl ſec- 
tionis ordinatim applicata, 

Et ſi ordinatim ſit applicata axi ſectionis qui in \ Ellipk & by 
perbola eſt tranſverſus, circulus cadet totus intra ſectionem; 
ſi vero fit ordinatim applicata ax! ſecundo Ellipſeos aut Hy- 


perbolæ; circulus cadet totus extra Ellipfim, vel extra 


utramque Hyperbolam. | 


UM circulus contingat in duobus punctis Ellipfim aut 2 3 


tas Hyperbolas, ſi communes contingentes ſint parallelæ, 


recta jungens contactus, erit tam ſectionis, quam circuli diameter, 
et quia propter circulum, hæc diameter eſt contingentibus perpen- 


dicularis erit axis ſectionis conicæ, ut patet ex Cor. 2. J. lib. 2. et 
ſi ſit axis tranverſus, circulus cadet totus extra Elliplim vel utram- 


que Hyperbolam, vel ſi fit axis ſecundus Ellipſeos, circulus cadet 


totus intra Ellipſim, per Prop. 8. lib. 2. 
Pars. 1. Si vero circulus HRET contingat ſectionem vel oppoſitas 


ſectiones in punctis T, R, & communes contingentes per hec 


puncta ductæ ſibi invicem occurrant in 8, erit juncta TR axi ſec- 


tionis ordinatim applicata. Nam per S occurſum contingentium 
ducatur recta bifariam ſecans ipſam TR in O; tum quia (propter 


eireulum) conti . ST, SR ſunt eee recta SO erit ipſi 
Ale TR 


Fic. 21. 
22. 
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TR perpendicularis : ſed recta SO, eſt diameter ſectionis conicæ 
(26. lib. 1.) & hæc diameter eſt axis, quoniam rectam TR ei ordi- 


natim applicatam ad angulos rectos ſecat. Ergo conſtat W LOA 
Propoſiti. 


Pars. II. Si cireulus HTER contingat ſectionem conicam in 


punctis T& R, & juncta TR ſit ordinatim applicata axi AB qui 
in Ellipfi & Hyperbola eſt tranſverſus; erit circulus totus intra ſec- 


tionem; centrum hujuſce circuliP erit i in axe AB, ut patet ; fit B 
vertex axis iĩpſi P propior & occurrat circulus axi AB in puncto 
E ad eas partes centri P ad quas eſt B, erit PE ip PB minor. 
Ducatur enim per verticem axis B, contingens BL & per punctum 


R ducatur recta circulum & ſectionem contingens, occurrens con- 


tingenti BL in L; et quoniam in Ellipſi aut Hyperbola axis ſecun- 

dus, qui eſt contingenti BL parallelus, minor eſt diametro contin- 
genti RL parallelà, erit BL minor ipſa RL (Cor. 31. & Cor. 1440. 
lib. I.) & in Parabola BL minor eſt ipſa RL (per Cor. 1. 3. lib. 2. & 
Cor. 3. 3. lib. 3.) jungantur igitur PL, PR, et quoniam Rl. circu- |} 
lum contingit, erit angulus PRL rectus, eſt autem angulus PBI. 
rectus; igitur, propter communem hypothenuſam, quadrata xx 


PB, BL fimul æqualia ſunt quadratis ex PR, RL ſimul: ſed qua- 


dratum ex BL minus eſt quadrato ex RL, ergo quadratum ex PB 


majus eſt quadrato ex PR: ergo ipſa recta PB major eſt ipſa PR, hoc 


eſt ipſà PE; ergoarcus circuli TER occurrit axi intra ſeetianem, 


& proinde totus iſte arcus eſt intra ſectionem, aliter circulus occur- 


reret ſection! in alio puncto præter puncta contictus (contra præced.) ö 
& cum manifeſtum eſt circulum occurrere axi AB iterum in H 


puncto mtr Retionem, erit totus arcus THR, & proinde totus cir- 


culu!s intra ſectionem. Eodem prorſus modo oſtendetur circulum 
cadere totum extra Ellipſim, cum TR) jungens Puncta contactus fi 


ordinatim applicata axi ſecundo. 


Quoniam circulus contingens oppoſitas Hyperbolas to 2 RE VE 
patet eum eſſe 
totum extra utramque Hyperbolam. Q, E con. 


angulum contentum communibus contingentibus, 
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Con. I. Si recta quævis TS ſectionem conicam contingat, et 
a puncto contactus erigatur perpendicularis ad contingentem oc- 
currens axi tranſverſo ſections in P, erit ipſa PT recta minima que 
ab eodem puncto P, duci poteſt ad ſectionem; vel fi occurrat 
axi ſecundo Hyperbolæ aut Ellipſeos in puncto Q erit in Hyperbola 
recta QT minima, & in Ellipſi maxima, quæ ab eodem puncto Q. 
duci poteſt ad ſectionem, ſciz. ad eandem partem axis. Ducatur 
enim a puncto T ad axem tranſverſum, recta ei ordinatim ap- 
plicata, occurrens ſectioni iterum in R, & huic axi occurrat 
contingens TS in S; erit juncta SR contingens (Cor. 2. 26. lib. 1.) 
_ & æqualis ipſi ST, & erit juncta PR zqualis ipſi PT : ergo mutuo 
zquiangula ſunt triangula PTS, PRS & proinde angulus PRS eſt 
rectus, igitur circulus centro P deſcriptus tranſiens per puncta 
T & R continget rectas ST, SR & proinde ſectionem in punctis 
T, & R, & igitur iſte circulus cadet totus intra ſectionem, (per 
hanc Prop.) et ergo radius circuli PT eft minima recta, quæ a 
puncto P duci poteſt ad ſectionem ſciz. ad eandem partem axis. 
Eodem prorſus modo, cum perpendicularis ad contingentem TS 


occurrat axi. ſecundo Hyperbolæ aut Ellipſeos in Q oftendetur 
circulum radio QT deſcriptum cadere totum extra e 


aut Ellipſim, ergo conſtat corollarium. 


| Cox. II. Si recta TR Ellipſi aut Hyperbola t terminata ſi t ax1 
gus AB ordinatim applicata, et circulus tranſiens per puncta T 
et R, contingat ſectionem in uno puncto T, eam quoque continget 
in altere puncto R; nam circuli centrum P, erit in axe ſectionis 
AB; ducatur per T communis contingens TS axi AB%occurrens 
in 8, angulus PTS (propter circulum) erit rectus, et Jjuncta SR 
ſectionem continget, junctà igitur PR, oſtendi poteſt, ut in Cor. 
præc. quod angulus PRS ſit rectus: ergo circulus Som rectam 


Rs ac proinde, ipſam ſectionem 1 in e R. 


PROP, 


Fic. 21, 
22. 


190 Sechionum Conicarum Lib. V. 


PROP. XIV. 


Si duo circuli contingant Ellipſim aut Hyperbolam in eodem 
puncto T & iterum contingant eandem Ellipſim vel op- 
poſitas Hyperbolas in punctis R, N; rectangulum conten- 

tum diametris circulorum erit æquale quadrato quod fit ex 

diametro ſectionis que eſt conjugata diametro per T punc- 
tum contactus tranſeunti. Et ſi circulus contingat Parabolam 
in duobus punctis, quadratum ex ejus diametro erit æquale 

rectangulo contento parametro axis & parametro diametri 
per mae contactus tranſeuntis. | 


Pars . INT Ellipſcos aut Hyperbolarum axes AB, Mm & 
centrum C, rectæ TR, TN jungentes puncta contac- 
tus erunt axibus perpendiculares per part 1. Prop. præc. per punc- 


tum J in quo uterque circulus ſectionem contingit ducatur commu- 
nis contingens axibus occurrens in punctis G, S, & ad punctum T 


erigatur huic contingenti perpendicularis axibus occurrens in P, Q, } 
erunt puncta P, Q centra circulorum (per 1. & 19. 3.) & quoniam 


diametri ſectionis per contactus tranſeuntes ſunt inter ſe æquales, 


erunt ipſarum conjugate inter ſe zquales ut conſtat ex Prop. 3. & 
4. lib. 4. Sit FD diameter ſectionis conjugata ei quæ per con- 
tactum T tranſit. Quoniam rectangula triangula- TQG, TSP 


ſunt æquiangula, erit QT ad GT, ut TS ad TP, ideoque rec- 


tangulum QP eſt zquale rectangulo GTS, hoc eſt, quadrato 


ex CD per Prop. 51. lib. LL; unde liquet Pars prima propoſi- 


tionis. 


Pars 2 . Contingat circulus HE Parabolam in punetis T, R 


1 juncta TR axi Parabolz perpendicularis ut prius, ideoque 
parametri diametrorum quæ per puncta contactus tranſeunt 


erunt inter ſe ne (Cor. 3: 25. lib. 2.) per contactum T ducatur 
communis 
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communis contingens axi occurrens in S & ad punctum J erigatur 


huic contingenti perpendicularis axi occurrens in P, erit P centrum 
circuli HE ut prius; occurrat ipſa TR axi Parabolæ in O, & 


quoniam rectangula triangula OPT, SPT ſunt æquiangula erit OP 


ad PT, ut PT ad PS, ergo quadratum ex PT eſt æquale rectangul» 
OPS, hoc eſt, rectangulo contento dimidio parametri axis & dimidio 


parametri diametri quæ per contactum I tranſit (Frop. 25. lib. "BY 


_— conſtat Pars ſecunda propoſitionis. 


Con. I. Manentibiia que in caſu primo 80955 poſita fuerunt, 
ſemidiameter PT circuli Ellipſim aut Hyperbolam contingentis 
in duobus punctis & intra ipſam cadentis erit ad CD ſemidiame- 


trum ſectionis conjugatam ei quæ per contactum tranſit, ut CM 


ſemiaxis ſecundus ad CB ſemiaxem tranſverſum; ducatur enim a 
centro reeta CK perpendicularis ad contingentem GT, erit rec- 


tangulum PT in CK æquale quadrato ex CM (per 22. lib. 2. ) & 
rectangulum CD in CK eſt æquale rectangulo MCB contento 


ſemiaxibus ut conſtat ex Prop. 1. lib. 4. ergo PT eſt ad CD ut 


quadratum ex CM ad rectangulum MCB, hoc eſt, ut CM ad CB. 


Erit ergo, per hanc Propoſitionem, CD ad QT (ſemidiametrum 
circuli contingentis Ellipſim aut oppoſitas Hyperbolas in duobus 


punetis & extra ipſas cadentis) in cadem ratione ſciz, ut CM ad 


CB. AG 
Cox. II. Hinc patet quod diametri horum circulorum erunt inter 
ſe E fi contingant, ut in propoſitione, Hyperbolas æquilateras 
ſciz quarum axes ſunt i inter ſe PRE. 


PROP. 


Pic. 23, 
25 28 
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PRof. . 


Si a vertice axis tranſverſi Ellipſeos, aut Hyperbolæ, vel 
axis Parabolæ, ponatur in axe recta ipſius parametro 
æqualis; circulus circa hanc tanquam diametrum deſ- 
criptus cadet totus intra ſectionem: ſi vero a vertice 


axis minoris Ellipſeos ponatur recta ipſius parametro 


æqualis, circulus hac diametro e cadet totus extra 
ſectionem. 


8 IT AB axis wen Ellipſeos aut Ene vel axis is Pa- = 
rabolæ, & ponatur in axe recta AC ipſius parametro zqualis; # 
cCirculus circa diametrum AC deſcriptus cadet totus intra ſectio- 


nem; vel ſi AB fuerit axis minor Ellipſeos cadet circulus totus 1 
extra ſectionem. 


Ducatur enim AD axi i perpendicularis ipkque AC zqualis & 
jungatur CD, & in Ellipſi & Hyperbola jungatur etiam BLD, in 
Parabola vero ducatur DL axi parallela ; 
punctum E ducatur EF ipſi AD parallela ſectioni occurrens in G, 
iplis autem AB, CD, LD occurrens in punctis F, K, H. Quoniam 


igitur æquales ſunt AC, AD, æquales erunt FC, FK, & propter 


eirculum eſt quadratum ex EF æquale rectangulo AFC, hoc eſt, 


ipſi AFK; propter ſectionem vero eſt quadratum ex GF æquale 
rectangulo AFH (ſciz. per Propp. 1. 4. 5. lib. 2.) eſt autem KF 
minor ipſà FH, ſi AB non fit axis minor Ellipſeos in quo caſu eſt 


EF major ipſa FH, quare eſt rectangulum AFK minus ipſo AF H, 


in primo caſu, ideoque quadratum ex EF minus erit quadrato ex 


GF, & recta EF minor ipſa SF & propterea eſt circulus totus Þ 
intra ſectionem : et ſimiliter in altero caſu oſtendetur circulum eſſe 


totum extra eandem. &. E. D. 


Cor. 


poſſunt ad ſectionem. 


& per quodvis in 9 
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Cu. . Hine, fi a puncto A vertice axis, qui in Ellipſi & Hy- 


perbola eſt tranſverſus, ponatur in axe & intra ſectionem recta 
AP, non major quam dimidium ipſius AC parametri ejuſdem axis, 


erit PA minima omnium rectarum, que ab eodem puncto P duci 


Cor. II. Hine, ſi in AB axe ene conicæ = (qui in Ellipſi aut 


Hyperbola eſt tranſverſus) detur punctum P cujus diſtantia a ver- 


tice propiore axis B eſt major dimidio ipſius parametri, patet me- 


thodus ducendi rectam a puncto P, que fit minima omnium rec- 

tarum quæ ab eodem puncto duci poſſunt ad ſectionem ſciz, ad 

eandem partem axis. 

Cum ſectio fit Parabola ponatur in axe recta po, verſus verticem 
axis B, æqualis dimidio parametri axis, & cum ſectio fit Ellipſis 
aut Hyperbola ponatur in axe a centro C recta CO verſus verticem 
axis B ita ut CO ſit ad PO, ut axis AB ad ipſius parametrum, & 
in omni ſectioni ducatur per punctum O recta axi perpendicularis 

Nam per 

punctum T ducatur recta ſectionem contingens, erit recta PT 

ii contingenti perpendicularis, ut conſtat ex part. 1. Prop. 25. 

c&c Prop. 24. lib. 2. ergo recta PT eſt minima rectarum quæ a 


puncto P duci poſſunt ad ee. ſciz. e nen arp 
per Cor; 1, Prop. 18. hunn. \ 


ſectioni occurrens in T, erit juncta PT recta ducenda. 


Et ſi in axe ſecundo Hyperbolæ detur en Q ad quamlibet 


diſtantiam a centro, eadem prorſus methodo ducenda at recta QT | 
Ty 


Bb 


Si vero a vertice axis minoris Ellipſeos 
ponatur recta AP, non minor quam dimidium parametri ejuſdem 
axis, erit PA maxima omnium rectarum, quæ ab eodem puncto P 
duci poſſunt ad ſectionem. Nam in priore caſu quoniam circulus 
radio PA deſcriptus non cadit extra circulum AEC, erit totus intra 
ſectionem; & quoniam hic circulus in poſteriore caſa non cadit 
intra circulum AEC erit totus extra ne unde 1 in utroque caſu 
conſtat propoſitum. 


Fic 21, % | 


Fig. 27, 


Ppuncto QLad ſectionem. 


em (Cor. 2, 26. lib. 1.) &-crunt AC, e ut patet. 


194 Seftronum Conicarum Lib. V. 


que ſit minima rectarum quæ ab eodem puncto duci polling ad 
| bee rk ſectionem. Vel fi in axe fecundo Ellipſeos detur punctum 


cujus diſtantia a vertice remotiore axis M mmor eſt dimidio ipſius 


parametr! , eidem prorſus methodo ducenda eft recta QT quz fit 


maxima rectarum quæ ad eandem partem axis duci Poſſunt a 


— ERR 


TY YN.» * 9 = KS * 


DETINTT T0 TA 


Ee xx ths. 7 r — N 


CA I circulus fectionem conicam in quovis puncto ita contingat 
8 ut inter ipſum et ſectionem nullus alius circulus tranſire 
poteſt; hic circulus dicitur habere eandem Curvaturam cum ſec- 
tione in puncto contactus; ve dicitur RcQonend: in _ iſto. | rg 


. meal 


PROP. XVI. 


A puncto C in ſectione conica ducatur ad axem ejus AH 


(qui in Ellipſi aut Hyperbola fit tranſverſus) recta pſi 
ordinatim applicata ſectioni rurſus occurrens in B, & a 
puncto B ducatur diameter BK, & a primo puncto C 
ducatur recta huic diametro ordinatim applicata ſectioni 
rurſus occurrens in R; ſi deſcribatur circulus CRP ſec- 
tionem contingens in C, & tranſiens per punctum R; 
hic circulus eandem habebit curvaturam cum ſectione i in 
1 contactus C. 


UC AT UR per contactum C communis Sema axi 
ſectionis occurrens in A, & per punctum B ducatur recta 
ſectionem contingens, hæo occurret alteri contingenti in A ad 


Dico 


0 
- 


* 


AL: 


- 


G 


FI 


bs IP 2 * 
IIS By Cn 00% * ot 
IEA ITT TITS ho, T7 . 


8 


; * 
n * 
. 
A > 
N * 
— 
4 4 
7 — * 
* 5 * 
5 4 
- 
5 . 
47 F 
* * 
3 0 
— * 
* 
: * 
0 1 ? 
, 
. 
, 
„ 
. 
" 
* 
„ 
4 
— 4 1 
ET 
8 - 
. * 
. 
. 
* 
9 a 
« . 
. 
- 
o . » 
bn : 
. N 4 * * 8 * * 8 4 * 
> 2 * 4 1 n 1 14 1 
a , , I ; | OE RIES OOET 2 2 nan ee. 
- : Io . 2 
- e 
„ . l 1 1 8 e 
22 * D 


Sectionum Conicarum Lib. V. 195 
Dico imprimis circulum CRP ſectioni non occurrere niſi in 
punctis C & R, & eſſe ex una parte rectæ CR extra & ex 
altera parte intra ſectionem. Nam nequit ei occurrere in puncto 
B, quia tum in iſto puncto eam contingeret (per Cor. 2. 13. huj.) 
& proinde non occurreret ſectioni in tertio puncto R (per 12. huj.) 
& pari ratione nequit occurrere Ellipſi in altero vertice diametri 


BER, nam juncta CK eſt alteri axi ordinatim applicata. Sed fi = 


fieri poſſit, ſectioni occurrat in punetis C, R & O, ducatur recta 


per O parallela ipſi BA occurrens ſectioni in N, et ipſi AC in L; 


erit propter ſectionem (18. lib. 1.) rectangulum OLN ad quadra- 
tum ex LC, ut quadratum ex BA ad quadratum ex AC, hoc eſt 


in ratione æqualitatis, et igitur quoniam O eſt in circulo, quem 


LC contingit in C, erit etiam N in eodem circulo; et ergo circulus 


CRP occurrit ſectioni in tribus punetis R, O, N præter punctum 
contactus C, contra Prop. 11. hujus; ergo circulus CRP non niſi 


in punctis C, R ſectioni occurrit; et quoniam non contingit 


ſectionem in R (tum enim eſſet CR axi ordinatim applicata per 


partem primam Propoſitionis 13. hujus, contra hypotheſin) erit 


arcus iſtius circuli ex una ae rectæ CR totus extra, et ex altera 
totus intra ſectionem. 


Si nunc deſcribatur quivis alius cu ut cos, ipſo CRP 
minor, contingens circulum CRP et ſectionem in C, cadet intra 


ſectionem ad utraſque partes puncti contactus C. Nam fi iſte 


circulus tranſeat per B, ſectionem ibi continget, et proinde erit 
totus intra ſectionem (part. 2. Prop. 13. huj.) occurrat vero ipſi 


CB extra ſectionem in S; et quoniam circulus COs eſt totus intra 
circulum CRP, cadet 9 ex una parte contactus C intra 


Fic. 27. 


ſectionem; ſit igitur arcus CM. intra ſectionem, et cum punctum 8 
_ eſt extra ſectionem arcus MS occurret ſectioni alicubi ut in O; 
ducatur per O recta, ipſi BA parallela, occurrens ſection in N, et 


ipſi AC in L  deinde oſtendetur ut prius, quod rectangulum OLN 


eſt æquale quadrato ex contingente LC, et proinde quod punctum 
B b 1 N 
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N eſt in circulo COS, iſte vero circulus non continget ſectionem in 
N (12. hw.) quia eam contingit in C & ei occurrit in punctis N, O; 
cum igitur arcus SN fit ad unam partem puncti N extra ſectionem 
erit arcus NC ad alteram partem puncti N, intra ſectionem; ideo- 


que erit totus iſte arcus NC intra ſectionem: nam aliter circulus 
COS occurreret ſectioni in alio puncto præter puncta C, O, N contra 
Prop. 11. hujus: ergo circulus minor ipſo CRP 1 ad utraſque 


partes puncti contactus C intra ſectionem. 
Fic, 28. : 


Si nune deſeribatur circulus CSOX major ipſo CRP, contingens 


circulum CRP & ſectionem in C, cadet ad utraſque partes puncti 


contactus C extra ſectionem. Nam quoniam eſt totus extra cir- 


culum CRP, erit neceſſario ad unam partem puncti C extra ſecti- 
onem; fit 1 igitur arcus ejus CXM extra ſectionem occurrens rectæ 
K products i in M, hic circulus CSOX, Parabolæ vel Hyperbolz 
(quarum curve fant infinitz) alicubi occurret inter M& C, puta |} 

in O; & in Ellipſi, quoniam CB eſt ordinata ad axem majorenm, 
erit CK ordinata ad axem minorem : ſi igitur circulus CSOX non | 
_ occurrat ipſi CK intra ſectionem, cadet totus extra Ellipſim (per 1 
Part. 2. Prop. 13. huj.) occurrat igitur ipſi CK intra Ellipſim in 8s,, 


& cum punctum M ſit extra Ellipſim, arcus MS Ellipſi occurret 


alicubi ut in O; ducatur igitur per punctum O in omni ſectione, 
recta parallela ipſi BA occurrens ſectioni in N & ipſi AC in L, 


deinde oſtendetur, ut prius, punctum N eſſe in circulo CSOX, 


ergo quoniam ite circulus contingit ſectionem in C eam non 


iterum continget in puncto N vel O (per Prop. 12. huj.) quoniam 
igitur punctum M eſt extra ſectionem, erit arcus MO extra 


ſectionem, & proinde arcus OSN intra eandem, ideoque arcs 


NC ad alteram partem puncti Nerit extra ſectionem & quoniam 


circulus CSO non occurrit ſectioni niſi in punctis C, N, O (II. 
huj.) erit totus arcus NC extra ſectionem: ergo circulus CSOX 
cadit ad utraſque partes puncti Cextra ſectionem. 


mmm TO 
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Quoniam igitur circulus CRP contingens ſectionem in puncto 
C cadit ad unam partem iſtius puncti extra, & ad alteram partem 
intra ſectionem ; & quivis alius circulus ſectionem in puncto P 
contingens cadit ad utraſque partes iſtius puncti vel intra vel extra 
ſeetionem, patet nullum circulum tranſire poſſe inter ſectionem 
& circulum CRP ; ergo circulus iſte eandem habet curvaturam cum 
ſectione in puncto C per Definitionem e 
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-circulum ducatur recta CX parallela contingenti DS; fi a 


puncto Dducantur duæ rectz circulo iterum occurrentes in M, K 


& rectæ CX in C, V, erunt rectangula MDC, KDV æqualia. 
Occurrat enim circulo recta CX in V, et jungantur DV, MY, 


Fc in triangulis DVM, DC erit angulus ad D communis, & 
angulus CYD æqualis eſt angulo alterno YDS, hoc eſt angulo 


DM in ſegmento alterno (32. 3.) ideoque triangula DM, 


De ſunt mutuo æquiangula; eſt ergo MD ad DT, ut D 0 


DE (A. 6.) ideoque rectangulum MDC, æquale eſt quadrato ex 
D: eodem modo oſtendetur (junctà KV) rectangulum KDV eſſe 
æquale quadrato ex eadem DY ; ergo conſtat propoſitum. 


FAONTINGAT recta DS circulum in D & per punctum C intra 


nor. 


Fi. 29. 
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PROP. XVIL 


Si per quodyis punctum in ſectione conica Hine 1970 
ipſam contingens, & deſcribatur circulus hanc rectam in 
eodem puncto contingens, & abſcindens a diametro per 
hoc punctum ducta, ſegmentum ipſius parametro æquale; 
iſte circulus eandem habebit curvaturam, quam £610 
. habet! in puncto contactus. 


AIT AB axis ſectionis conic & per verticem ejus A 
ducatur contingens AD, erit angulus BAD rectus, 
00 fi deſcribatur circulus ARC contingens rectam AD & 
ſectionem in A, centrum ejus erit in axe AB, & ſi iſte circulus 


abſcindat ſegmentum axis AC zquale ipſius parametro, erit totus 


intra ſectionem (vel extra eandem fi AB fit axis minor Ellipſeos) 


per Prop. 16. hujus; & igitur (cum AB non fit axis minor Ellipſeos) 


Circulus, contingens ſectionem in A & abſcindens is axe e ſegmen· ö 
tum ipſo AC minus, cadet totus intra ſectionem. Y:. 


Si nunc eirculus AHE abſcindat ab axe ſectionis conicæ ſeg: 


mentum AE ipfo AC majus; fit centrum ejus P, & quoniam: ſeg- 
mentum PA eſt majus dimidio parametri axis, duci poteſt a 


puncto P ad ſectionem recta PT vel Pt ad utramque partem axis 


AB, quæ minor erit ipſa PA (Cor. 2. Prop. 15. huj.) ergo circulus 
_ AHE circa diametrum AE deſcriptus occurret his rectis extra 
ſectionem productis, puta in punctis M, L, & quoniam idem 
circulus occurrit axi in E intra ſectionem, arcus ME neceſſario 


occurret ſectioni alicubi inter M & E, puta in H, & ſimiliter 
arcus LE ſectioni occurret in h inter L& E; & quoniam circulus 


iſte non occurrit ſectioni niſi in punctis A, H, 5 (11. huj.) 


arcus AMH, ALS erunt toti extra ſectionem, hoy eſt circulus 
 AMEL 
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AMEL, cadit ad utraſque partes puncti contactus C, extra ſectionem; 
quoniam igitur quivis circulus ſectionem in puncto A contingens 


cadit ad utraſque partes iſtius puncti vel intra circulum ARC vel 
extra ſectionem, patet nullum circulum tranſire poſſe inter ſec- 
tionem & circulum ARC; ergo circulus iſte, ſciz. qui ab axe AB 


abſcindit ſegmentum AC ipſius parametro æquale, eandem habet 


Fis. 29, 


curvaturam cum ſectione in puncto A per definitionem præcedentem. 


Demonſtratio eſt prorſus eadem, cum punctum A eſt vertex 


axis minoris Ellipſeos ; 7” Mmor legendo * & pro intra 


extra, et vice verſa, 

Caf. 2. Sit nunc Ellipſis aut 1 cujus axis tranſverſus 
eſt AB, & centrum C, & per punctum D non verticem axis du- 
catur recta DS ſectionem contingens & deſcribatur circulus DMK 


hanc rectam contingens in puncto D & abſcindens a diametro 
Cd ſegmentum DM æquale ipſius parametro z habebit hic circulus 


eandem curvaturam cum ſeotione in puncto D. 


- Ducatur enim a puncto D ad axem tranſverſum ordinatim ap- 


FF plicata DE, ſectioni iterum occurrens m F, per punctum F duca- 
tur ſectionis diameter FCG, oui ordinatim applicata ſit DH, ſec- 


tioni rurſus occnrrens in L& circulo in K. Ducatur diameter cQ_ 


_ ip DS parallela, occurrens ipſi DL in V, & ducatur ſemidiameter 
CR ipſi CF conjugata occurrens ipſi DS in 8, & ei ordinatim appli- 
cata ſit TD: quoniam ſemidiametri CD, CF ſunt æquales, erunt 


_wplarum oonjugatæ CQ. CR æquales; ſit PD dimidium ipſius 


MD parametri diametri DCM, et erit rectangulum PDC æquale 
quadrato ex ſemidiametro CQ five quadrato ex CR, hoc eſt rectan- 
gulo SCT per 48, & 49. lib. 1. five rectangul o VDI, (propter CS, 


Fic. 29. 


W & CH, TD parallelas) quoniam igitur rectangula PDC, VDH 


ſunt zqualia, ipſorum dupla ſciz. rectangula MDC, LD erunt 
æqualia: ſed rectangulum KDV eſt quoque æquale rectangulo 
MDC (per Lemma præcedens) et proinde æquales ſunt LD, KD, 


: ergo puncta L, K, coincidunt; ergo quoniam circulus DRM ſec- 
| tionem 


FIS, 31. 
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tionem contingens in D tranſit per L, alterum terminum rectæ a 
puncto D ordinatim applicatæ diametro FG, hic circulus eandem 


habebit curvaturam cum ſectione in D per Prop. præcedentem. 


Sit nunc ſectio Parabola cujus axis eſt AB, & per punctum D, 
non verticem axis, ducantur recta DS Parabolam contingens, & 


diameter DG; deſeribatur circulus DMK contingens rectam DS 


in D, & abſcindens a diametro DG ſegmentum DM ipſius para- 
metro æquale; habebit iſte circulus nem curvaturam cum 


Parabola in puncto D. 


Ducatur enim a puncto D ad axem, wü ordinatim applicata, DE | 
Parabolæ rurſus occurrens in F, & ducatur per F diameter FH, cui 
a puncto D ordinatim applicata ſit DH, Parabolæ rurſus occurrens 3 
in L, & circulo in K, a vertice diametri FH ducatur ad diametrum } 
D recta FG, ipſi ordinafira applicata, erit hæc parallela contin- 
genti DS, & occurrat ipſi DH in C. Quoniam igitur parametri 
diametrorum DG, FH, ſunt æquales (Cor. 3.25. lib. 2.) & abſciſſæ 
DG, FH ſunt æquales (2. lib. 3.) erunt etiam ordinate DH, FG 
ægquales, propter vero triangula DCG, FCH ſimilia & ipſorum 


latera DG, FH æqualia, erit DC zqualis ipſi CH & proinde erit 


DOC quarta pars totius DL , erit igitur rectangulum LDC æquale 
(quadrato ex DH, five ex F G, hoc eſt propter Parabolam) rectan- 


gulo MDG; eſt etiam (per Lemma przcedens) rectangulum KDC 


æquale rectangulo MDG, ideoque ut prius, circulus DMK tranſi- | 
bit per L, & proinde candem ine curvaturam cum 1 Farabola 0 
in puncto D. RED. £9 19 


Con. Hinc, fi circulus DB contingat e in Sb 
punctis D, F, & per contactum D deſcribatur circulus DMO, ean- | 
dem curvaturam habens cum Parabola in puncto D; parameter 

axis Parabolæ, diameter circuli DBF, Parameter diametri DG, & 
diameter circuli curvaturæ, erunt continue proportionales. Erit 


Juncta DF axi ordinatim applicata (13 hu. ) cui occurrat in E, per 


D 


SPY 


a 1449 
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D ducatur recta Parabolam contingens axi occurrens in 8, hæc 
quoque utroſque circulos continget ; erigatur igitur a puncto D per- 
pendicularis ipſi DS, axi occurrens in X, erit XD radius circuli con- 
tingentis Parabolam in D & F, & ſegmentum DM diametri DG 
a circulocurvaturz abſciſſum, æquale erit parametro iſtius diametri; 
ſi igitur a centro hujuſce circuli dimittatur perpendicularis NP 
ad ipſam DM, erit PD dimidium ipſius DM et proinde æqualis 
ipſi SX & erit EX dimidium parametri axis (Prop. 25. lib. 2.) ſed 
Ex eſt ad XD, ut XD ad XS, & ut XD ad XS, ita (ob ſimilia 
triangula DXS, PDN) eſt PD five XS ad ND, igitur tote rectæ ſciz. 
parameter axis Parabolæ, diameter circuli DBF, parameter diame- 
tri DG, & DO diameter circuli curvaturz erunt continue propor- 
rionales, 


_  - Wa. , PS "us. 


P R OP. XVIIL 


Si circulus DMO contingens Ellipfim aut Hyperbolam in Tic: 29. 
puncto D, eandem habeat curvaturam cum ſectione in 
iſto puncto; erit ſemidiameter ejus ND, ad ſectionis 
ſemidiametrum CQ conjugatam ei quæ 1 punctum D 
tranſit, ut quadratum ex eadem CQ ad rectangulum 
ACZ contentum ſemiaxibus. N 


. 


1 a ſectionem in vertice axis contingat, ejus diameter erit 
V gjuidem axis parameter per Prop. 16. hujus, ergo in hoc caſu 
ma conſtat propoſitum. 

Si vero circulus DM O ſectionem contingat in puncto D non 
vertice axis; per punctum D ducatur communis contingens 
DS, in hanc a centro ſectionis dimittatur perpendicularis Ca; ſit 
DM ſegmentum diametri CD a circulo DM O abſciſſum, & in ipſam 
a centro iſtius circuli dimittatur perpendicularis NP, erit PD dimi- 
dium parametri diametri CD ; eff igitur rectangulum PDC æquale 
quadrato ex ſemidiametro 0 ipſi CD conjugata, propter vero 
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triangula NDP, DCa ſimilia, erit ND ad CD, ut PD ad Ca, eſt 
igitur rectangulum ND in Ca zquale (rectangulo PDC hoe eſt) 
quadrato ex CQ eſt autem ND ad CQut (rectangulum ND in 
Ca hoc eſt) quadratum ex CQ ad rectangulum CQ in Ca, ſed 
rectangulum CQ in Ca eſt æquale rectangulo ACZ contento ſe- 
miaxibus (1. lib. 4.) ideoque ND ſemidiameter circuli DM O eſt 
ad ſemidiametrum CQ. ut quadratum ex ipſa 2 ad eee 
ACE contentum ſemiaxibus. 2 E. D. | 


Con. n in e e WO Prop. oſtenditur rectan- 
gulum ND in Ca zquale eſſe quadrato ex CQ conſtat quod ND 
radius circuli curvature, CQ ſemidiameter ſectionis communi con- 
tingenti DS parallela, & Ca perpendicularis a centro ſectionis in 
G hanc contingentem dimiſſa, ſunt continue proportionales. 


PROP. XIX. 


Si recta ſecans Wetten conicam in 805 punctis D, F, 
occurrat duabus contingentibus AB, AC in punctis E, 
| G & jungenti contactus BC in H; erit rectangulum DEF 
ad rectangulum F GD, ut quadratum ex EH ad quitra- 
tum ex GH. 


E R punctum E. i in quo ſecans uni contingentiund ABo occurrit, 
ducatur recta alteri contingenti AC parallela, occurrens rectæ 
jungenti contactus in M, & ducatur recta ipſi DF parallela contin- 
gens ſectionem in L & occurrens contingenti. AC in K; per Cor. 
Prop. 53. lib. 1. eſt rectangulum DEF ad quadratum ex EM, ut 
quadratum ex KL ad quadratum ex KC, hoc eſt, ut rectangulum 
 FGDad quadratum ex GC per Prop. 18. lib. I. ergo, alternando, 


exit rectangulum DEF ad rectapgulum F GD, ut t quadratum ex 
EM 
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EM ad quadratum GC hoc eſt (ob ſimilia triangula HEM, ne 
ut quadratum ex EH ad quadratum ex GH. 9. E. D. 7 
Si contingentes quibus ſecans occurrit ſint inter ſe eee pro- 


| pore. manifeſta eſt ex Cor. 2. 18. lib. r. 
P R O P. XX. 


Si duæ rectæ DF, CA ſecantes banda conicam in punctis rie 33 

D, F & C, A fibi invicem occurrant in G, & etiam oo. 
currant in punctis E, N rectæ ſectionem contin genti in B, 
erit quadratum ex EB ad quadratum ex BH, in ratione 
compoſita ex ratione rectanguli DEF ad rectan gulum 
CHA, & ratione rectanguli AGC ad rectangulum FGD. | 


cal. E R punctum E, in quo una 3 DF contingenti 8 
P currit, ducatur recta alteri ſecanti AC parallela quæ primo 
occurrat ſectioni in punctis K, L, propter haſce parallelas ſecantes, 
erit quadratum ex EB ad quadratum ex BH, ut rectangulum KEL 
ad rectangulum CHA ; fed ratio rectanguli KEL ad rectangulum 
CHA componitur, ex ratione rectanguli KEL ad rectangulum AGC 
hoc eſt, ex ratione rectanguli DEF ad FGD, & ex ratione guſdem 
Ac ad CHA; ergo ratio quadrati ex EB ad quadratum ex BH | 
compoſita eſt ex ratione rectanguli DEF ad FGD & ex ratione 
rectanguli AGC ad CHA, hoc As ex ratione DRF ad CHA& ex ra- 
tione AGC ad FGD. 1 
Caſ. 2. Si nunc ducatur qurvis recta wh DF parallela occur- 
rens ſectioni in punctis di, rectæ AC in & contingenti in puncto e ; 
per quod recta ducta ipſi AC parallela ſectioni non occurit ; tum „ 
poſitisj Jam demonſtratis, ratio quadrati ex eB ad quadratum ex BH; 
componitur-ex ratione quadrati ex eB ad quadratum ex EB & 
ratione quadrati ex EB ad quadratum ex BH; | componitur 
ergo, ex ratione rectanguli d ad DEF (Cor. 4. 18. lib. 1 & 
Cc 2 gJpjuſdem 


Fic, 34. 
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ejuidem DEF ad CHA, & AGC ad FGD, per caſum præcedentem, 


hoc eſt, ex ratione rectanguli df ad CHA & AgC ad gd, (quia 


ſciz. omitti Poteſt rectangulum DEF quod eſt tam inter antece- 


dentes quam inter conſequentes quæ rationem componunt & pro 
AGC, FG, ſubſtituti poſſunt AgC, fgd que ſunt inter ſe ut ipſa 


AGC, FGD, per Prop. 18. lib. 1.) ergo in hoc caſu etiam conſtat 


propoſitum. 


Duæ præcedentes propoſitiones a Neu partim demonſtran- 
tur in Prop. 23 & 24. lib. 1. . Prin, Math. TE. 


2 


PROP. XXI. PROBL..L 


Datis in ſectione conica quinque punctis pam deſeri- 


bere. 


jungantur quatuor ex iis, duabus rectis FG, MN ſibi invicem 


occurrentibus in puncto R, & per punctum quintum K, ducantur 
duæ rectæ KD, KH parallelz rectis FG, MN, & oecürventes 
ipſis MN, FG in punctis E & Q in iſtis rectis KD, KH, (ſi opus 
productis) ſumantur puncta D, H, ita ut rectangulum KED fit ad 
MEN, ut GRF ad MRN, & ut KQH fit ad GQF, ut MRN, ad 
GRF; (oportet autem puncta K, D, vel K, H eſſe ad eaſdem aut 
Uiverſas partes punctorum E, vel Q. prout puncta M, N, vel G, F, 
ſunt ad eaſdem vel diverſas partes eorundem punctorum E, vel Q.) 
Patet per Prop. 18. lib. 1. quod puncta D, & H, ſunt in ſectione 
conica per quinque puncta F, G, K, M, N eranſcunte ; ducatur 
igitur recta IL bifariam ſecans parallelas KD, GF ſectione termi- 


natas, erit hæc diameter ſectionis, & ducatur altera diameter AB, 


bifariam ſecans parallelas KH, MN in O, P; ſi hæ dia metri ſint 


inter ſe parallelz, ſectio erit Parabola & cum in ea dantur quatuor 


panes K, M,N, G —_ deſcribi EO per caſum ſecundum Prop. 
9. 


\IN _ F, G, K, M, N quinque puncta data in ſectione coniea, =_ 


uw 8868 


wer 2 ur * 1 2 n 2 
2 EE TI ES / cc 


3 


. 3 8 RL 7 
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9. lib. 3. Si vero diametri ſibi invicem occurrant ut in puncto 
C, erit ſectio Ellipſis aut Hyperbola quæ deſcribi poteſt per Cor. 


3. Prop. 10. lib. 4. nam datur centrum ejus C, & poſitione datur 


diameter AB cui ordinatim applicantur parallelæ KH, MN. 


In hoc problemate & ſequentibus cum ſectio deſcribenda dicitur 


Ellipſis inter — numeratur circulus, 


PROP. XXII. PROBL. II. 


E conicam . quæ per tin puncta data 


"00 & duas rectas Poſitione datas contin gat. 


IN T rectæ Av, AB We datæ; & primo e 


tranſeat per tertium punctum datum intra angulum BAV. 


Si rectæ AB, AV, ſint parallelæ ſectio deſcribenda erit Ellipf 18 
ejuſque diameter erit juncta BV, cui ordinatim applicata erit recta 


fit ſectio quæ has rectas contingat in datis punctis B, V, & 


Fic, 35. 


ducta per tertium punctum datum & ipſis AB, AV parallela, & 


lib. 2. 


Caf . Olea vero rectæ AB, A in A, bifariam ſecetur 
juncta BV in P, & ducatur PA erit hæc diameter ſectionis deſcri- 
bendæ (26. lib. 1.) fit nunc tertium punctum datum O in recta PA; 
ſi PO, OA ſint æquales, deſcribatur Parabola (per 33+ lib. 2, ) 
cujus diameter eſt recta PA, verticem habens O & cui ipſa BV ſit 
ordinatim applicata, rectæ AB, AV hanc Parabolam contingent in 
B & V ut conſtat ex Prop. 47. lib. 1. Si vero punctum O ſit inter 
P & A, et rectæ PO, OA ſint niquales; producatur ipſarum minor 
ad C, ita ut CP, CO, CA ſint proportionales et ſumatur CQ æqualis 
ipſi CO; tum (per Cor. 35. lib. 2.) deſcribatur Ellipſis aut Hyper- 
bola cujus diameter fit OQ, cui recta VB fit ordinatim applicata, ſec- 
tio rectas AB, AV continget in punctis B, & V (ut conſtat ex Prop. 


48, 


proinde ſectio in hoc caſu facile * per Cor. Prop. 3 5. = 


TFic. 36. 
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48, 49. lib. 1.) fi PO minor fit ipſa OA ſectio erit Ellipſis aliter 


Hyperbola. Si punctum in recta PA datum fit Q non inter P & 
A; ſumatur punctum C inter P & Q, ita ut CP, CQ CA ſint pro- 
portionales, & ſit CO æqualis ipſi CQ,, tum diametro OQ deſcri- 
batur Ellipſis ut prius, e rectas AB, AV in B, & V, ut 
Patet. 

Si manentibus panictis B & V, datum ſit tertium punctum 
K non in AP diametro ſectionis; ducatur KE ipſi BV parallela 
occurrens contingenti AB in L & ipſi AP in F & ſit FE æqualis 


ipſi KF, & a puncto L ſumatur verſus K, recta LG cujus qua- 


dratum ſit æquale rectangulo KLE, jungatur BG occurrens ipſi 


A in O; tum ut prius deſcribatur ſectio contingens rectas AB, 
AV in B & V, & tranſiens per punctum O, tranſibit hæc per 


punctum datum K; nam ſi non, occurrat ſectio rectæ KE in R 
& fit FT zqualis ipſi RF, quoniam RF eſt parallela rectæ BY 


- erit ordinatim applicata diametro AP & ergo erit punctum T in 
ſectione, & erunt KR, TE zquales, ducatur per O recta ſectionen 
contingens, occurrens contingenti AB in N, erit hc parallela 
ipſi LRT, ergo rectangulum RLT eſt æquale quadrato ex LG 


(per Prop. 53. lib. 1.) hoc eſt rectangulo KLE, quod eſt abſurdum ; 
ergo ſectio tranſit per punctum datum K. 


Caſ. 2. Sint nunc AB, AV rectæ poſitione 1 & k. E, F | 
tria puncta inter has rectas; oportet e contingere has 1 


EG 


rrant x rectis 


rectas & per hæc puncta tranſire. 
| Jungantur puncta K, F, & K, E rectis quæ 


AB, AV, in punctis D, G&L, N; inrecta KF ſumattr punctum H 4 
ita ut quadratum ex HD fit ad quadratum ex HG, ut rectangulum 


EK DF ad rectangulum FGK, & in recta KE ſumatur punctum P, 


ita ut quadratum ex PL ſit ad quadratum ex PN, ut rectangulum 5 , 


KLE ad rectangulum ENK, ducatur recta jungens punctaH, P; 


ſi hæc occurrat in punctis B & V lateribus anguli BAV, intra | 


_ *quem ſunt puncta tria data, per caſum Præcedentem deſcribatur 
ſectio 


IN 3 JJ ˙·˙· w EM nan aaa og — 
E R 2 — . ? 


Cat RS nan 2 PFPPTAWGGAGGG ht a 
J 


2 PEE Phy = — 8 
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ſectio contingens rectas AB, AV in B & V, & tranſiens per K, 


tranſibit hæc quoque per F & E; nam fi has. ſectio non tranſeat 


per F occurrat rectæ KF in X; tum per Prop. 19. hujus, rectan- 


gulum KD erit ad rectangulum XGK ut quadratum ex HD ad 


quadratum ex HG hoc eſt (per conſtructionem) ut rectangulum 
KDF ad rectangulum FGK, quod eſt abſurdum ; ergo ſectio 


tranſit per punctum F, & ſimiliter oſtendetur eam tranſire per 
punctum K. 


Si recta KF jungens duo e tribus punctis datis fit bal ipſi 


Av uni e rectis poſitione datis; tum punctum in ea H ad alter- 


utram partem puncti D ſümendum eſt, ita ut N ex DH 
fit æquale rectangulo K DF, ut patet ex Prop. 53. lib. 1. 


Cum ſegmenta DK, FG, & proinde rectangula KDF, F GE. 
ſint inæqualia, patet punctum H ſumi poſſe vel inter K & F vel 
ad alteras partes ſegmenti minoris DK, & pari ratione punctum 
P ſumi poteſt ad alterutras partes ſegmenti LK; & ſimiliter ducti 
rect per E, F, fi hæc occurrat rectis AB, AV, in ea inveniri 
poſſunt duo puncta eodem modo quo inventæ fuerunt puncta H, P, 
Xx proinde aliquando duci poſſunt duodecim rectæ ſicut recta HP = 
ducta fuit, et quot ex his rectis occurrunt lateribus anguli BAS 

tot n en ne ws ma in hoc caſu fatisfa- : 

_ cient. 
c. 3. 81 Faden An aw vert AB, AV & oporteat = 
ſectionem deſeribere quæ contingat rectam AV in puncto dato V 


& rectam AB in alio puncto & tranſeat per puncta data K, F; 


jungatur KF & in ea ſumatur punctum H ut in caſu pebedente, 
ducatur VH occurrens ipſi AB in B, tum ut prius deſcribatur 


ſectio contingens rectas AB, AV in B & V & tranſiens per K, 


tranſibit hæc per punctum F, ut in caſa præcedente. Si punctum 
H in hoc caſu ſumi poteſt vel inter puncta K, F vel non, deſ- | 
 cribi'poſſunt duæ ſectiones quæ in hoe caſu problemati ſatisfacient. 
In hac W ſokvuntur omnes caſus Prop. 2 3+ lb, 1. 
Prin , Math, 


PROP. 


-% 


Pic. 33. 


Fi. 37. 
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Datis i in ſectione conica quatuor punctis & rectã eam contin- 
— es, 
gente poſitione data; ſectionem deſcribere. 5 


Ca. x. 81 NT A, F, D, ©: quatuor data puncta in Notions, & 


fit EH recta eam contingens ; ducantur rectz AC, FD, 


|  occurrentes contingenti in punctis E & H,; 1 he rectæ ſint 
parallelæ ſibi invicem, ſumatur in contingente punctum B, inter 
E et H ita ut quadratum ex EB, fit ad quadratum ex BH, ut 


rectangulum DEF ad rectangalum CHA, erit B punctum con- 


tactus per Cor. 4. 18. lib. 1. et ſi ſegmentum EB majus ſit ſegmento 
BH, punctum B ſumi poteſt ad alteras partes puncti H; fi vero 
recte AC, FD ſibi invicem occurrant ut in G, tum per Prop. 20. 
inveniri poteſt punetum contactus B, quod ut prius ſumi poteſt 
vel inter E et H vel non. Cum igitur quinque puncta A F, 
. ſectione dantur, ſectio deſeribi Hoke Per Prop. / 
"Alc: bajus, 1 


Caf. 2. Sint A, B, C. D puncta Fry in 1 et eam con- 
tingat recta GB in B; jungantur puncta data quatuor rectis confi- 


cientibus trapezium cums nulla latera ſint parallela, occurrant 
Jus diagonales in E, et producantur latera ejus AD, BC, quæ ſibi 


invicem occurrant in F, ita ut juncta EF occurrat ipf GB in G. 


(quod ſemper fieri licet) quoniam igitur in ſectione conica — 
bantur duz rectæ AB, DC non inter ſe parallelz, et ipſarum ter- 
mini jungantur quatuor. rectis ſibi invicem occurrentibus in punctis 

E et F, et contingens per B ducta occurrit junctæ EF in G, con- 

tingens per A ducta occurret ipſi EF in eodem puncto G, per 

Prop. 8. hujus, ergo juncta AG ſectionem deſcribendam continget. 

Deſcribatur Rice, per caſum primum præcedentis, ſectio que. | 

contingat rectas GA, GB, in punctis A, B, et tranſeat per punctum 
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C, tranſibit etiam per D; nam ſi non, occurrat rectæ BD in X, 
tum juncta AX occurreret ipſi BC in E, per 8. hujus, e eſt 
abſurdum; ergo ſectio tranſibit per D. 


Si nunc AB, DC, duo latera trapezii ſint patllile; recta Er. EA 


biſecans erit diameter, et ſi contingens GB occurrat ipſi EF ut in G, 


tum contingens per A ducta occurret ipſi EF in eodem puncto G, 


in quo caſu ſectio deſcribenda eſt ut prius; {i vero contingens GB 


ſit diametro EF parallela,” contingens per A dueta erit eidem EF 


parallela, & ſectio deſeribenda erit Ellipſis, in qua recta AB erit 
diameter ipſi EF conjugata, & ergo ſi a puneto D vel C ducatur 


ad AB recta, ipſi EF parallela, erit hæc ordinatim applicata diametro - 
AB, & exinde (per Cor. 1. 31. lib. 1.) inveniri poſſunt vertices 


; diametri EF, et deſcribi poterit Ellipſis per Prop. 35. lib. 2. 
Si denique rectæ quatuor puncta data jungentes conficiant 


parallelogrammum, ſectio erit Ellipſis cujus diametri conjugatæ 


ſunt rectæ bifariam ſecantes latera oppoſita parallelogrammi, et 
carum e inveniuntur 1 75 Prop. 49: UD. enn F. 


"PROP. xx. '"PROBL. w. 
Da poſitions” 


*. 4 „„ 


— . . [ 4 
1 


Poeftlone non datd. 


ON TIN GAN Wem conicam rect AB, BC, cb 

. DE, EA, & invenienda ſunt puncta contactùs in ipſis. 
Sit ABC DE quinquelaterum contingentibus comprehenſum, & 
appelletur AB latus primum, BC latus ſecundum, & ita deinceps ; 


ſitque FBCD quadrilaterum contentum primis quatuor lateribus, & 


ducantur rectæ diagonales BD, FC, ſibi mutuo occurrentes in M: 
omiſſo jam quinquelateri primo latere AB, fit IC DE quadrilaterum 


ctis,” ſectionem eonicam contin- 
gentibus; invenire 1 contactus in  ipſis, ſciz. 125222 


Fre. 38. 


— eien tum & e diagonales ipſius ID, CE ſibi mu- 


Dd tuo 


8 
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tuo occurrentes in N; & MN jungatur : tranſibit hæc per puncta 


in quibus latus ſecundum BC, & e DE, ſectonem contin- 
gunt. | 


Sint enim G, H, K, L, O pong contactus in ipfis AB, Bc, CD, 


DE, EA, & jungantur GH, LK & GL, HK: quoniam igitur in 


ſectione inſcriptæ ſunt GH, LK, eſtque B punctum concurſus rec- 
tarum quæ ſectionem in terminis ipſius GH contingunt, D vero 


concurſus earum quæ eandem in terminis ipſius LK contingunt, e- 
runt puncta B, D & interſectio junctarum GK, LH in recta linea, 
per Propoſitionem 8. hujus. Rurſus, quoniam in ſectione in- 
ſeriptæ ſunt GL, HK, rectæ vero quæ ſectionem contingunt in G, 
L conveniunt inter ſe in F, quæ vero ipſam in H, K contingunt 
conveniunt in C; erunt puneta F, C & interſectio ipſarum GK, 
I EH in recta linea: eadem autem interſectio. oſtenſa fuit eſſe in;rec- 
ta BD; ergo ipſa erit in rectarum BD, FC occurſu, hoc eſt; in 
puneto M; quod propterea erit in recta LH, Jungatur jam LO; 
Ex, quoniam in ſectione inſcriptz ſunt rectæ OH, LK, rectæ vero 
quæ ſectionem in O, H contingunt conveniunt in 1, & quæ ipſam 
in L, K contingunt conveniunt in D, erunt puncta I, D, & juncta- 
rum OK, LH interſectio, in recta linea; & quoniam OL, HK 
inſeriptæ ſunt in ſectione, eadem ratione oſtendentur puncta Ez; ©, 5 
& earundem OK, LH interſectio, in recta linea exiſtere: quare erit 


ipſa in rectarum ID, EC occurſu, hoc eſt, in puncto N: eſt igitur 


N in recta LH, & oftenſum fuit eſſe M in exder; quare recta MN 


tranſit per | 


| dean ratione invenientur PHncra: 'Contactus in rohqaid dert 


Fi. 39. 


A. 3 . 
703 "FTI T 421 ii * 


"Con. Et 1 Gin 1 ſectione conica data ſint quinque pancts 
A, B, C, D, E, facillime invenientur rectæ quæ n in bn : 
iſtis contingunt, ſectione {iz poſitione non data. 25 58 T 118 


—_ 


Vocetur A primum Puhctum, © B fecunidum, © & ita Soho & & jun- | 


gant quatuor prima a A B. C, D, redtis AB, BC, CD, 


4 = 


L, H, puncta, ſciz. contactus in ipfis BC, DE. 2 


” 1 K wo 8 A "5 -— Das 4 4 D ky 5 q 
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linea, hoc eſt, juncta HK 
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DA ſibi mutuo occurrentibus in punctis F, G; jungantur etiam AC, 


BD: & quoniam in ſectione inſcriptæ ſunt rectæ AC, BD, e runt 
(per Prop. 8. huj.) puncta F, G, & occurſus rectarum quæ ſec- 
tionem in punctis B, D contingunt, in recta linea, hoc eſt, juncta 
FG per occurſum hunc tranſibit. Omiſſo jam puncto A, ſit BCDE 
quadrilaterum reliquis quatuor contentum, ſintque puncta H, K 
interſectiones laterum ipſius, & EC jungatur: quoniam igitur in 
ſectione inſcriptæ ſunt EC, BD rectæ, erunt interſectiones H, K, 


& occurſus rectarum quæ ſectionem in B, D contingunt, in recta 


occurſus oſtenſus fuit eſſe in recta FG, ergo ipſe in rectarum FG, 


HK interſectione L invenietur; et propterea junctæ LB, LD Fg iy, 
tionem in B, D punctis contingent. Et eadem prorſus ratione inves 


agentes ſectionem in reliquis punctis. 


He dere ejus Corollarium ex Conicis Dom. Robert Sno, 
dee vid, Cor. 2. & 3. Prop. 47. lb, 5. Edit. Ws rt 


curſum hunc tranſibit: idem vero 
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